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A Thirty-Three Story Structure Which Rises to a Height of 480 Feet ; Cubic Vapacity, 10,800,000 Cubic Feet ; Floor Space, 500,000 Square Feet. 


THE LARGEST SINGLE OFFICE BUILDING IN THE WORLD.—[See page 578.) 
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LABOR SAVING AT PANAMA. 


We all understand that the use of modern machinery 


has resulted in much saving of labor; but it takes such 
figure as have recently been published in the Canal 
tecord by Mr. Borlich, Division Engineer in the Cu 
lebra cut ) give us an adequate idea as to just how 
great th saving of labor can be. The figures given 


re based upon the work accomplished during the final 


month of the last dry season, when material was 


taken out at the rate of 18,600 cubie yards per steam 


hovel per month A comparison is made between the 


number of men actually required to do a given amount 


of work with the use of machines and the number of 
men that would be required were the excavation done 
by hand labor alone The use of the 70-ton and 95 


ton steam shovels requires the service of only 298 la 


bore! including the men used in moving up the 
shovel and clearing the track, and the engineer and 
trainmen On the supposition that one good man 
cou'd load 6 cubic yards in 8 hours, to move the 
TO eubie yards per month would call for the work 
of 5,456 laborers, a saving of over 5,000 men from the 
steam shovels alone 
Another important saving in the use of the steam 


connected with the question of drilling and 


jasting the ground into such sizes and weights as 





men can loed on the cars. A man can handle a rock of 
from i56 to 200 pounds weight; a steam shovel will 
handle rock weighing 21,000 pounds In breaking up 
the material into sizes that can be handled by men, 
two or three times as much drilling is necessary as 
to break it up for the shovels. While one-third of a 


pound of explosives will blast out a cubic yard of ma 


terial sultable for a steam shovel to handle, a pound 


of explosive must be used to break the same amount 


for hand labor Hence, if the loading were done by 


hand, instead of 700 to 800 men as at present, it would 


take from 2,100 to 2,400 men; and, instead of using, 


ae in the month of March last, 260,000 pounds of explo 


sive for an output of 815,270 cubic yards, it would 
have been necessary to use 780,000 pounds 

A liars part of the labor cost of excavating the 
Culebra cut is due to the work of disposing of the ex 
cavated material on selected dumping grounds, on to 
which the material is hauled over railroad tracks 
After the track is once laid, it has to be continually 
hifted over to the edge of the dump. This is done by 
what is known as a track-throwing machine, which 


will throw over a mile of track a distance of 9 feet in 


hours. This machine is handled by three men 


eight 


and six laborers, who do the same work in the same 


necessitate the employment of 500 or 


When the 


would 


trainload of material 


600 hand laborers 


has been hauled out to the dump, there comes the 
important question of unloading, and thi is done 
by mtreans of a special machine which has made a 
record at Culebra of unloading 5,000 cubic yards from 


sixteen trains in eight hours At this rate, seven un 
loaders and plows would take care of the daiiy output 
in the month of March last; and this would mean 
{ 28 white men and 42 laborers could unload 32,000 

vards a day A man with a shovel could unload 





miy 12 euble yards a day, upon which basis we find 
that, by the old methods of unloading by hand, it 
would require 2.660 laborers and 100 white foremen 
ta d ich as 28 white men and 43 laborers and 
firemen, employed on mechanical unloading After 
the materiai has been plowed off the cars, it is pushed 
sway from the track | mechanical spreaders, which 
distribu the material fror } » 12 feet out from the 
trac!  accomplist his we hand would in 
volve the use of 3,000 labors iinst 8 machines, 
16 white men, and 24 labor nd firemen A com- 
parison of the train service of the French, as used 
twenty-t 


ve years ago for hauling the materiai out to 
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Panama, 
This com 


dump, and the service now in operation at 


hows also a remarkable gain in efficiency. 


parison is, of eourse, no reflection on the French meth 


ods, as the development in the size and capacity of 


trains during the last quarter century has been ex 


traordinary The standard engine used by the French, 


and rebuilt by us, hauls a dozen four-yard dump cars, 


or a train carrying 48 cubic yards of material. Our 
engines haul 20 Western dump cars of 12 yards capac- 
ity each, or 240 cubie yards per train; or they will 
haul 17 flat cars of 18 cubic yards capacity; a total 
of 306 cubic yards per train. Therefore, to haul our 
present output of 32,000 cubie yards daily, it takes 


Western 
American 
results with 


666 French trains as against 133 trains of 


dumps, or 104 trains of flat cars of our 


equipment In a general comparison of 


done twenty-five years ago. by the French, 


Bolich is’careful to state were the methods 


the work 
which Mr 


in vogue twenty years ago on similar work in the 
United States, we find that with a total of 7,000 
men, superintendents, timekeepers, laborers, etc., we 


took out of the Culebra cut in March last 815,270 cubic 
yards At the 
maximum of 282,528 cubic 
with 


height of their operations the French 


took out a yards from the 


Culebra cut in one month, the employment of 


from 16,000 to 18,000 laborers alone, not including su 


foremen, et« of this number 
fifty per 
The 
cubie 


perintendents Probably 


of laborers about cent, or 9,000, was the ef 


ficient working force month, per la- 


French, 


results per 
» 


work out as 32 yards under the 
116 cubic yards per man per month, under 


borer, 
as against 
our present administration. 
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OUR NATIONAL WASTEFULNESS. 
Survey is sending out 
and important bulletins. It 
warning to the people in regard to the indiscriminate 


The most 


timely 


Geological some 


recently issued a 
and unscientific use of reinforced concrete in building. 
One of its latest bulletins calls attention to our waste- 
that we allow 
more timber to be destroyed every year by preventable 


fulness in deforestation It shows 
fires than is used in all the lumbering industries. It 
draws attention also to the fact that there is an enor- 
mous amount of coal left and lost in the mines because 
of reckless processes of mining. 

The 
resources have led us to believe that many things were 
which as a matter of fact are being 
wasted at a extravagant 
have developed habits 


size of our country and its enormous natural 
inexhaustible, 
ruthlessly most 
Our 
of prodigality which 


utterly and 


and foolish rate people 


less lavishly favored 
by nature, would ultimate national bankruptcy. 
In the matter of fires, for instance, we have reached 
the point where we really expect and plan for terrific 
record which 
were 470 


in a country 


spell 


Washington's 
has just that 
alarms of fire in the year, resulting in damage of only 
and 
factory records attained by any city in the land; yet 
these fires inflicted a damage, as we be- 
lieve it to be, just 350 per cent greater than that suf 
fered by the average of sixteen European cities of equal 


losses As an example, 


been completed, shows there 


$250,000. This is one of the lowest most satis- 


have small 


size 
and the other 
disaster have 


Incidentally, all the fire adjustment 


accompaniments of the San Francisco 
tabulated and 
that what was supposed to be a tetal damage of about 
$350,000,000 much nearer $600,000,000. 


Only $200,000,000 can be properly charged up to insur- 


been arranged; and it now transpires 


amounts to 


ance, and, therefote, the country has suffered a total 
wiping out of existence, an obliteration of property, to 
the amount of $400,000,000 by that one fire. This is 
a matter worthy of our most serious consideration. It 
should teach us to build so as to make impossible the 
recurrence of such an awful conflagration, a recurrence 
that is cities, 


notably 


possible now in several 
Boston, and Philadelphia. 


imminently 
New Orleans, 
COMMERCE ON THE GREAT LAKES. 
Commercial Lakes during 
as measured by the volume of shipments 





movements on the Great 
August, 1907, 
from the various lake ports, attained a total of 12,597,- 
866 net ton the largest monthly total 
the Bureau of Statistics, Department of Commerce and 
Labor, for any Shipments for August 
are about 10 per cent larger in volume than the ship- 


recorded by 
summer month 


ments for July of this year, over, 15 per cent larger 


»9 


than the corresponding figures for 1906, and over 33 
per cent in excess of the 1905 figures, while figures for 
the eight months of the year, 50,441,647 net tons, are 
about 14 per cent and 24 per cent larger than the cor- 
responding 1906 and The large ton- 
nage of iron ore and coal moved during the month is 
responsible for the growth in the total shipments re- 
corded for the month as compared with August, 1906. 

The iron-ore shipments, mainly from the Lake Supe- 
ports of Ashland, Duluth, Marquette, Superior, 
Two Harbor and the Lake Michigan port of Esca- 
naba, aggregated 6,950,343 gross tons, compared with 
5,533,442 reported for August, 1906, and 
6,228,230 gross tons, the earlier record figure, shipped 
during June, 1907 The shipments of iron ore for 
the season up to September 1 amounted to 24,466,231 


1905 shipments. 


rior 


gross tons 
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gross tons, which is over 244 million tons in excess of 

1906 The total 
might have been even larger were it not for the inter- 


the corresponding figures favorable 
ruption of ore mining and traffic during July and the 
still continuing shortage of the labor supply at some 
of the important mines in the Superior 
district. 

Shipments of soft coal for the month, mainly from 
Lake Erie ports, to the head of the lakes and Milwau- 


more Lake 


kee, 2,045,531 net tons, while about 7 per cent larger 
than the August, 1906, figures, are, however, more 
than half a million tons below the July shipments. 
This decrease is to be accounted for mainly by the 
fact that many ore freighters which during the pre- 
ceding month had been engaged in the carrying of 


grain and coal resimed the transportation of iron ore 
and could not afford to incur the delay of loading coal 
for the return trip west. The total shipments for 
the eight months of the year, 9,798,209 net tons, are 
over 30 per cent larger than the corresponding 1906 
Shipments of hard coal during the month, 
mainly Buffalo, 555,828 tons, were, on the other 
hand, larger the July figures and somewhat be- 
low the corresponding August, 1906, figures, though 
shipments for the eight months, 2,309,556 net tons, are 


figures. 
from 
than 


over 40 per cent in excess of like 1906 shipments. 


Wheat shipments for the month, mainly from Du- 
luth, Chicago, and Superior, 4,581,482 bushels, were 
about 20 per cent below the August, 1906, figures, 


while the total for the season, 24,916,711 bushels, was 
56 per cent in excess of the corresponding 1906 
figures. Under the general head of “grain” the largest 
decrease in shipments is shown by oats, the figures for 
the month, 1,157,074 bushels, being about 60 per cent 
August, 1906, figures, while shipments for 
the season, 15,725,939 bushels, are also considerably 
below the 1906 shipments of 25,079,189 bushels. Flour 
shipments for the month, chiefly from Milwaukee, 
Superior, Chicago, and Duluth, 145,944 net tons, were 
about 19 per cent below the August, 1906, figures, while 
the total for the eight months, 706,403 net tons, was 
slightly above the corresponding 1906 total. Of the 
Lake Erie ports, to which the flour is mainly shipped, 
Buffalo took by far the largest share, though consid- 
erable quantities of flour were also handled at Erie, Pa. 

Shipments of lumber during the month, 198,105,000 
feet, while in excess of the July figures, show a smaller 
total as compared with the corresponding 1906 figures. 
shipments for the 898,269,000 feet, 
less than 


about 


below the 


Lumber season, 


were about 19 per cent the corresponding 


1906 figures. 

The figures of copper shipments, mainly from upper 
Michigan mines, 8,352 gross tons, show a decrease of 
about 50 per cent, both as compared with the preced- 
ing month's figures as well as the figures of Augusf, 
1906, and reflect unsatis- 
factory state of the copper market. 
current season, 55,648 net tons shipped, are about 25 
per cent below the corresponding 1906 figures of 74,468 
net tons. 

The shipments during the month of unclasged or 
package freight, 925,965 net tons, on the other hand, 
show a considerable increase over August, 1906, figures 
of 801,283, larger shipments being credited to Milwau- 
kee, Cleveland, and Sandusky, while shipments from 
Buffalo, Duluth, and Sault Ste. Marie show smaller 
figures than a year ago. The total for the eight 
months, 4,278,010 net tons, is about 15 per cent in ex- 
cess of the corresponding 1906 figures. 

About two-thirds of the total merchandise tonnage 
shipped during the. month, viz., 8,544,833 net tons, 
passed through the canal at Sault Ste. Marie. Of the 
latter figure, 6,697,307 net tons represented an east- 
bound and 1,847,526 a westbound movement. As com- 
pared with the figures of July traffic, the August fig- 
ures show an improvement by 1,351,597 net tons, due 
exclusively to the larger figures of the eastbound iron- 
ore movement, which had fallen off considerably dur- 
ing the previous month, owing to the strike of the 
iron-ore workers in the Lake Superior region. The 
iron-ore movement through the canals, 6,120,880 net 
tons, was 17 per cent in excess of the corresponding 
1906 and almost 30 per cent in excess of the August, 
1905, movement. 

Other important 


to some extent the present 


Figures for the 


items of the eastbound movement 


for the monthewere: Wheat, 7,312,829 bushels; other 
grain, 3,123,216 bushels; flour, 850,935 barrels, and 
lumber, 99,889,000 feet. The decrease of wheat and 


other grain movements as compared with July figures 
ic quite notable, though this decrease is probably due, 
to a large extent, to smaller shipments of Canadian 
wheat. Of the total westbound traffic passing through 
the canals during the month, almost 80 per cent, viz., 
1,448,467 net tons, was represented by soft coal and 
204,589 nt tons by hard coal. 

The total number of vessel passages through “fhe 
canals during August—3,013—is smaller than the num- 
ber recorded for August, 1906 and 1905—3,240 and 
8,088, respectively—though the tonnage of the vessels 
locked through the canals—6,352,462—is about 11 per 
cent in excess of the corresponding 1906, avd 26 per 
cent in excess of the corresponding 1905 figures. 

The total freight tonnage which passed through the i 
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canals during the current season—23,526,388 net tons 

is ely in excess of the corresponding 1906 and 
1905 totals—29,954,278 and 26,164,799 net tons, respec- 
tivel while the corresponding figures of vessel move- 
ments are 12,178 vessels of 25,155,715 net tons register 


for the current season, as compared with 13,691 ves- 
sels of 24,097,454 net tons for the 1906 season and 
essels of 21,710,816 net tons for the 1905 season. 
om Oo 
LOGGING IN THE NORTHWEST. 


BY RAYMOND M’BRIDE. 


907 
13,004 


The picturesque lumber regions of the North and 
Northwest, which once produced most of the lumber 
supply, are now almost destitute of pine and cedar, 
the woods which once made them famous, and are cut- 
ting timber formerly despised. The well-known log- 
ging scenes of the New England States will live only 
in pictures and history, and when the supply in the 
northern Minnesota, Michigan, and Wisconsin forests 
is exhausted, there is only the Pacific slope on which 
to depend on the American side. Across the Great 
Lakes on the Canadian side lies one of the largest 
timber reserves in the world. There is a great deal 
of the timber land of Canada which has not been sur- 
veyed yet, so, in spite of the tariff imposed, it is not 
unlikely that we will be able to draw from Canada 
for many years after our own supply is exhausted. In 
fact, much timber cut on the other side of the line 
has been shipped to this country. It is said that there 
is a timber belt of at least three thousand miles in 
Canada. Estimating the amount of timber still stand- 
ing in the United States, and that which we could draw 
from our neighbor country, it will be nearly a century 
before a substitute will be necessary. 

Of course the Forestry Department is not idle in 
the meantime, and active steps are being taken to 
maintain the reserves and plant new trees. 

When the immensity of the industry forces itself 
upon the attention, it is litthe wonder that one is in- 
terested in the men who do the actual work. 

Early in the fall the lumberman sends out his “tote 
teams,” with supplies to last for the season, from 
the centers of northern Michigan, Wisconsin, and Mjn- 
nesota, and he gathers a heterogeneous lot of men, 
known as “lumber jacks,” comprising men of almost 
every nation under the sun, who leave civilized life, 
and go back close to “nature’s heart” and to labor as 
did their forefathers in the days before luxuries warp- 
ed their strength. 

Their work, in spite of the many labor-saving devices 
of the day, is that of the primitive man. The discipline 
of the camp life is rigid The men are up at four 
o'clock in the morning, and work from dawn until 
dark. At night their lights are out at nine. There 
are no holidays except Sundays. No liquor is sold or 
allowed to be used in the lumber camp. 

The cook and his assistants are the first out in the 
morning, and have breakfast ready as soon as the men 
are up. The menu of the camp is very different from 
that of a few years ago. Now coffee, sugar, condensed 
milk and cream, unknown luxuries to the camp of 
even twenty years ago, are daily staples. 

Their hard outdoor life strengthens these men phys- 
ically, and when one sees a large crowd of them eating 
their dinner in the open with all the gusto of a school- 
boy, while the temperature is sixty degrees below 
freezing, one is disposed to envy them. The plan of 
bringing out the midday meal to the men, instead of 
having them leave their work and trudge back to camp, 
is a recent idea and saves much time, besides being 
very pleasing to the men. The cook, with his “run- 
about,” brings the dinner, “red hot,” to the nearest 
opening, or clearing space, summons the men with his 
whistle, and they sit about on logs or on the snow 
and partake of dinner utterly disregarding the weather. 

It is at the evening meal that you see the men at 
their best. They relax and thoroughly enjoy them- 
selves. After supper they retire to the bunk-house and 
smoke 

One might feel a little “‘finical’ about sleeping in a 
room after fifty or sixty ill-smelling pipes of all sorts 
and conditions had been filled with tobacco, the odor 
of which baffles description, but this, like eating out 
of doors with the thermometer thirty degrees below 
zero, is an acquired taste. 

It is only natural that there should be all kinds of 
men in a camp—garrulous, noisy men; sullen, morose, 
and reticent men. Sometimes sickness or death re- 
veals the fact that a man who in camp is known as 
John Smith really was given a name quite different 
when he came into the world, and perhaps sold his 
birthright for drink, crime, or for some other reason. 
A camp is usually loyal though, and John Smith he 
remains to the end of the chapter if he so desires. 
Then there is the born entertainer, quite a different 
sort of a fellow, who always has a story and who is 
always in demand 

The lumber jack, like the dog with a bad name, is 
often a maligned individual, not being collectively any 
better or any worse than other men. It is said that 
nine out of ten lumber jacks are intemperate, and it 
is certain that the drink habit is the prevailing evil. 
The very strictness with which the liquor law is 





Scientific American 


enforced during the long lumbering seasons seems to 
foster the desire; and in the spring, when released 
from the camp, the majority of the men never get 
beyond the Bowery district of their home town, always 
conveniently near to their landing place, until every 
cent of their hard-earned money is gone. 

It is said that the moral status of lumber camps 
las improved in the past few years, owing to the dis- 
tribution of good literature, missionary efforts, and 
the infusion of a number of better class laborers, 
notably Finlanders. 

In every camp there is a “general store,” where 
everything from a needle to a suit of clothes is kept, 
and an account run with every man. Each camp also 
has its own blacksmith and harness shops; in other 
words, each camp is a small settlement, complete 
within itself. 

One thing done quite early in the season is the con 
struction of an ice road by means of a large water 
vart. And this roadway aids greatly the hauling of 
logs. 

The methods of handling and hauling the giant logs 
differ in different parts of the country. In the 
South, an axle with the large wheels and the chain 
are used, in other places oxen are used, in Minnesota 
and Michigan horses and sleds are used, and an ice 
road is made at the beginning of the season by means 
of a sprinkling cart, and in this way it is comparatively 
easy to draw a load quite a distance to the rollway. 

In Oregon and Washington traction engines are used 
to haul the timber from the cutting points to the 
place of shipment. 

On the Great Lakes the lumber boats are among the 
largest of the modern water craft. 

It is quite a sight to see two medium-sized horses 
drawing an immense load of logs with so little appar- 
ent effort, this ease being entirely due to the ice road- 
way spoken of previously. 

When the trees are felled and sawed into logs, they 
are skidded into piles by the side of the ice road. 
This “skidding” is done by means of a small sled, to 
one end of which the logs are fastened while the other 
drags upon the ground. Modern skidding is ‘done by 
means of a skidding machine. Loading logs is an 
achievement of itself. It is done by means of horses, 
or by a machine. The banking ground, or rollway, is 
usually beside a river or stream of some kind, down 
which the logs are floated to a shipping point. 

With the breaking up of the ice in the spring, 
these large piles of logs are rolled into the stream, to 
be brought to the mills. This is a most interesting 
and exciting time. The drivers, as they are called, 
the men who guide these immense lots of logs, are 
necessarily men of strength, quickness of perception, 
and nerve, for it is a very perilous occupation, and 
in which many lives have been lost. The most expert 
of these men ride upon the swiftly-moving logs, jump- 
ing from one to another when the case requires it, 
and being a second too late will cost them their lives. 


When, passing through some narrows, a log is caught, ° 


causing hundreds of others to pile up, raising the 
water and forming what is known as a jam, a driver 
has the opportunity to show his mettle, for this is the 
real danger. There are what are called “key logs” 
ir this jam, that is, logs which, if released, will ease 
the congestion, and it is locating these and releasing 
them which becomes the driver’s duty. Sometimes 
this is not easily done, and frequently a driver loses 
his life because he is not sufficiently agile to escape, 
once the fallen giants are released. 

In many portions of the country rafts are used, as 
for instance in the South and on the Columbia River, 
rafts of from five to six million feet of logs are not 
uncommon. In the early days on the Great Lakes, 
rafts were brought down to the harbors of Lake Erie, 
where the sawmills were located. For the past num- 
ber of years, however, the mills have been located at 
the shipping points, and the lumber is shipped on the 
boats. There are over three hundred lumber boats 
depending for cargoes on the lumber of northern 
Minnesota, Michigan, and Wisconsin, loading at Du 
luth, Superior, and other points. 

Sometimes there is more than a million feet of lum- 
ber in one load, and it can be readily estimated what 
a statement of this kind would mean, when one real- 
izes that there are some dozen or more lumber harbors 
on the American side of the Great Lakes. Chicago, 
Cleveland, Duluth,.Erie, and Tonawanda are all large 
distributing points, and each has reeeived more than 
five million feet of lumber during one shipping season. 
™t would be interesting to figure the number of car- 
loads this would make, estimating the carrying ca- 
pacity of a car at forty thousand feet. 
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The German army authorities have just commenced, 
and will continue until January 15, 1908, an important 
series of experiments in wireless telegraphy at Metz 
and Strasburg, and at the six leading fortresses of 
Kénigsberg, Thorn, Danzig, Posen, Cologne, and Mainz. 
One thousand reservists, who have served as military 
telegraphists, have been called upon to work with 
those now serving with the army. 


SCIENCE NOTES, 

It is reported that MeCullogh peak, the volcanic 
mountain which was described and pictured In the 
Scientiric AMERICAN Of October 26 last, has prac 
tically vanished. Thrown up to a height of more than 
3,000 feet by volcanic activity, it has now sunk enti) 
it barely rises above water. It is believed that the 
subsidence was a sudden one, due to an earthquake 


Archeologists have long -believed that if Hereu 
laneum could be uncovered, it would yield treasures 
more perfect and more valuable than those of Pempeli 
But the cost of excavation, which would be much 
heavier than that of uncovering Pompeii, has always 
been a deterrent. Public interest in Exfrope has re 
cently been directed to the suggestion, and as a result 
Signor Rava, the Minister of Public Instruetion In 
Italy, upon whom the work actually depends, has pre 
pared a bill providing for an appropriation of $106,000, 
for the purpose of removing the houses formire the 
modern town of Resina, which {s located over Her 
culaneum, and an appropriation of $3,000 a year for 
actual excavation work. This at least insures Italy's 
practical interest, and brings the excavation appre 
ciably nearer. 


The famous ‘Giants’ Causeway” in the north of Ire- 
land is suffering the fate of the New Jersey palisades 
overlooking the Hudson, for it is in the hands of stone 
merchants, A consignment of 200 tons of the basaltic 
columns comprising the Causeway has recently been 
shipped to Philadelphia. It will be asked whather 
there is no power in Ireland to protect the Causeway 
Although at one time it was supposed to be the work 
of the giants who abounded in Ifteland, and to whom 
a piece of construction about a furlong in lengih weuld 
be child's play, it is not in a legal sense an ancient 
monument. The Irish courts decided that the stones 
belonged to a company, and since that time the cause 
way or pier cannot be seen without payment, It may 
therefore be assumed that the disposal of the basalt is 
& legal transaction. America is fast becoming a great 
museum, and it will be incomplete unless severa! of 
the natural as well as the artistic ‘ 
Europe are to be found here. 


‘curlosiiies” of 


M. Gustave Lippmann, the eminent scientist, recently 
made an experiment which gave some new resuits In 
connection with, osmotic action. This relates to the 
endosmose of two liquids which have the same chem! 
cal composition but are used at different temperatures. 
It is already established that endosmose takes place 
between two liquids of different composition, such as 
pure water and a sugar solution. He wished to find 
whether there is any such action between twe masses 
of the same liquid having different temperatures, and 
observed that such is the case. Two masses of pure 
water, one hot and the other cold, were separated by a 
porous membrane. There was found to be endos 
mose of the cold water toward the hot. As he could 
not use the ordinary kind of measuring tnetruments 
in this case, seeing that the action of heat would af- 
fect them, he devised a special instrument. The mass 
of liquid to be heated is contained in a narrow space 
between a porous disk about two inches in diameter 
and a brass disk lying opposite it. A thin rubber ring 
separates the disks, which are pressed together A 
thin layer of the liquid is thus formed which is about 
one-fiftieth inch thick and has but a small volume. 
By means of a small brass tube the space is filled with 
hot water, and the tube is joined to a second hort 
zontal tube of graduated glass. A cold water chamber 
is made in the same way, using the second face of the 
porous disk and a corresponding brass disk, filling 
the space with cold water by means of a second tube 
which is in permanent connection with a cold water 
tank. To give the difference of temperature between 
the two liquid layers separated by the porous disk we 
place the first brass disk upon a vessel] of boiling waier, 
so that it is in contact with the steam. At the same 
time the upper brass disk serves as the bottom of a 
vessel in which cold water circulates by a tube com-. 
ing from the water pipes. In a few minutes there is 
established a constant difference of temperature. After: 
waiting for half an hour we observe the osmotic action 
to be quite marked and regular, using gelatine as the 
membrane, the graduated glass tube fliling up with 
water, The liquid column is increased at the rate of 
0.6 inch per minute, and when the tube is full, the 
water comes out from the end In a few hours the 
water which comes out has five or six times the volume 
of the hot chamber, and therefore the action !s net 
due to heat expansion. insoluble gelatine is found 
to be the best membrane for this purpose, but cetiu 
loid and other material can be used Insiead of 
measuring the volume of water we can also find the 
pressure or suction. The pressure is taken by placing 
the graduated tube in the vertical position here is 
found to be pressure: or ‘suction according as the 
manometer gage is connected with the het or the cold 
water chamber. Gases show a similar action, and 
the experiment can be made with hot and cold air and 
a paper membrane, and is easy to observe, as it is 
more rapid than with liquids. 
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KNOTS” IN THE RINGS OF SATURN. 
BY DH. * A MITCHER! COLUMBIA UNIVERSITY 

The director of the Lick Observatory has announced 
by telegraph that certain “knots” appear on Saturn's 
rings when they are viewed at the present time with 
the great 36-inch telescope This discovery by Prof 
Campbell has been confirmed by the keen-eyed Prof 


Barnard from observations made with 


the 40-inch Yerkes lens, and also by 


Scientific American 


quarter, viz., by means of the spectroscope. That the 
spectroscope, which tells us of the colors of the spec- 
trum, and of the metals which constitute the far-off 
sun and stars, should tell us whether Saturn’s rings 
are one body or many, seems a far cry; but such is 
the case This it does by’ measuring the motion of 
the rings If they are a continuous body, then the 
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Saturn’s rings will appear to our grandchiidren just 
as beautiful as they do to us now. 

— a 

The Overcoat, 

The season of overcoats is approaching, says the Lon- 
don Lancet, and probably in no other department sar- 
torial is there exhibited so much indifference to hy- 

gienic considerations. The greatest 
fallacy of all, perhaps, in regard to 





of. Percival Lowell, director of the 
observatory at Flagstaff In a letter 
to the writer, Prof. Barnard states 


that these condensations were first 


seen ty him on July 2 They disap 
peared when the sun came into the 
plane of the rings; but reappeared on 
October 13 Since then they have 
been easily visible 


Percival Lowell, so well known from 
his observations on Mars believes 
thes knots to be due to a falling in 
of the rings on the planet itself, thus 
pointing the way to the ultimate de 
struction of one of the most beautiful 
objects of the starry heavens Such 


an opinion. however, seems to be at 








the choice of an overcoat is that the 
terms “weight” and “warmth” are 
synonymous. As a matter of fact they 
are nearly always diametrically op- 
posed. Heavy materials are often 
good conductors of heat and are cal- 
culated therefore to allow the heat of 
the body to escape, while light ma- 
terials are bad conductors and so pre- 
serve the heat and energies of the 
body. Moreover, the heavy overcoat 
is a tax on the resources of the or- 
ganism and destroys the economy 
which a good insulating cloth is in- 
tended to secure. Further, heavy ma- 
terial encourages an uncleanly and 
unhealthy state of the body chiefly by 








variance with the ideas held by most 
of the rest of the astronomical world 

Early in October this year, Saturn 
presented the strange appearance of 
being entirely without rings, even when viewed in 
the most powerful of telescopes. No great catastrophe 
had happened on the distant planet, nor had “Saturn 
walliowed his children,” as is told in the legend; but 
the disappearance was due to the simple fact that on 
October 4 the earth passed through the plane of the 
rings, giving us an opportunity of looking at them 
edzew ise if a small model were constructed of 
Saturn, on a scale of 10,000 miles to the inch, the 
pianet itself would appear as a somewhat flattened 
ball 74% inches in diameter, while on the same scale 
the rings would have a diameter of 17 inches, but 
they would be no greater in thickness than a sheet of 
paper. Nearly nine hundred million miles away from 
the sun, nine times farther off than the earth, it takes 
Saturn twenty-nine and a half years to make one 
revolution about the sun Twice in this time, or 
every fifteen years, the earth passes through the plane 
of the rings, which though 170,000 miles in diameter, 
are probably not more than 100 miles thick Com- 
pared with the eight hundred million of miles that 
we are distant from Saturn when nearest it, 100 miles 
is too small an edge (1/40 of a second of arc) to be 
seen even in a big telescope. Since those rings were 
first discovered in the tiny telescope used by Galileo 
nearly three hundred years ago, they have been a 
constant enizma to astronomers of all time, and it 
has been very difficult to explain how it is that this 
thin disk can hold itself together without breaking 
up while it rotates quickly about the planet 

At the present time, a month after the earth has 
passed through the plane of the rings, they are seen 
not quite edgewise, and appear in a powerful tele 
scope as a thin line of light A splendid opportunity 
is thus afforded of discovering wheth 
er the rimes are everywhere of the 
same thickness As knots are seen 


along the thin thread of light, we 


must perforce conclude that the rings 
are not quite flat, but that they have 
condensations here and there, and 
that the particles that make them up 
erowd together more at some places 
than they do at others 

This is indeed no new discovery 
Nearly half a century ago Otto Struve 
suspected that he saw bumps on the 
ring syetem, and the observations of 
1907 are but a confirmation, using 
better telescopes, of what Struve saw 
Moreover, Prof. Lowell's idea that the 
rings are falling in upon Saturn was 
proposed by Struve after a compari 
on of his drawings with still earlier 


But the rings have now to 





knowledge lasied three hundred 
are, and po real change in them has 
eve heen noticed The fear among 
istronomers and star gazers that this 
unique feature of the solar system 
may come to an end, appears to be 
weill-nigh groundless 

Sixty years ago the celebrated Clerk 
Maxwell showed that it was imposst! 
ble for the rings to be a continuous 
solid and rotate about Saturn in obedience to the law 
of gravitation, but at the same time he pointed out 
that these rings must consist of thousands and mil 
lions of small satellites, each rotating independently 
about the planet, those nearest to it moving fastest 
In 1895, a remarkable confirmation of this idea of 


Maxwell's was obtained from rather an unexpected 


THE COMPOSITION OF SATURN’S RINGS. 


farther off from the planet, the faster they must move 
in miles per second; but if the rings are a collection 
of satellites, then those nearest the planet move the 
fastest, just as on a large scale Mercury, because 
nearer the sun, moves faster than Jupiter. The ac 
companying illustration gives a reproduction of one 
of the most marvelous photographs of modern astron- 
omy, Keeler’s spectrum of Saturn’s rings, with the 
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PERSPECTIVE VIEW OF SATURN’S ORBIT, SHOWING 
WHY THE RINGS ARE NOW SEEN EDGEWISE. 


, mn 


spectrum of the moon above and below for compari- 
son. If the rings were solid throughout, each line of 
the spectrum of Saturn and its rings would form a 
continuous straight line inclined slightly to the ver- 
tical. Such is not the case, as is evident from a close 
inspection of the photographs. The change in direc- 
tion of the spectrum lines proves clearly what Maxwell 
had shown from pure mathematics, that the rings are 





SATURN AS HE NOW APPEARS. SPOTS ALONG THE THREAD OF LIGHT 
ARE MOONS IN FOREGROUND AND BACKGROUND. 


a system of small bodies, or meteorites, or satellites, 
each rotating independently about the planet. As a 
consequence of this mathematical theory, it can be 
shown that the satellites are liable to crowd together 
in certain places, even departing slightly from the 
average plane, but this does not point to the end of 
the ring system, It seems quite safe to predict that 








imprisoning the exhalation of the skin. 


THE SPECTROGRAPH WHICH CONFIRMED MAXWELL’S THEORY OF That cloth is best, therefore, which 


gives the minimum of weight and the 
maximum of warmth while being por- 
ous enough to admit of ventilation. It is not gener- 
ally realized that in protecting the body from the 
dissipation of its own heat—-i. e., from cold—clothing 
really serves as an economizer of fuel—that is, food. 
Could we accustom ourselves to wearing no clothing 
at all under cold climatic conditions we should have 
to consume much more food than we do in order to 
compensate for the rapid loss of heat which would 
happen if the body were not wrapped in non-conduct- 
ing materials. This point needs to be borne in mind 
by those who advocate the banishment of the over- 
coat It is, of course, possible to dispense with an 
overcoat, provided that the clothes worn are particu- 
larly warm. The overcoat, however, offers the de- 
cided advantage that it can be superimposed over a 
comparatively light suit of clothes and thus while 
preventing the escape of heat provides also an air 
space between the ordinary clothes and itself—an air 
space which is open to ventilation. There seems to 
be little doubt that a well-chosen overcoat surround 
ing a warnr’but light suit of clothes is for the rea- 
sons just given much more comfortable than a heavy 
suit of ordinary clothes. There is another important 
point about the qualities of an overcoat, and that is in 
regard to the color of the material. The choice of a 
somber hue—black, dark gray, dark brown, or dark 
blue—is totally opposed to scientific indications. The 
polar bear is not provided with black fur; if he were 
he would not be able to defy the cold with that im- 
punity which he does. Light colored material, as a 
matter of fact, does not so easily give up its heat as 
does dark material, and this would appear to teach 
that our notions as to the suitability of color of gar- 
ments for winter wear are illogical. Fashion and 
custom bind us hard and are seldom 
on all fours with reasonable ideas, If 
he would follow the dictates of science 
and common sense, the purchaser of 
winter clothing would choose, if he 
were able to do so, garments of a light 
rather than a dark hue. And why 
should everyone be clothed in a funer- 
eal type of material just when winter 
sets in, when every effort is necessary 
to compensate for the dreariness and 
darkness of its days? 
——__oe—___ 
New Fuel Made from Fruit Seeds. 
A new kind of fuel will very soon be 
manufactured in Los Angeles, for 
which it is claimed that it will pro- 
duce no odor, smoke, or gases and very 
little ashes from its consumption; that 
no kindling will be needed to set it on 
fire, and that two bricks will last prac- 
tically all day ina stove or grate. It is 
composed of fruit pits .from the can- 
neries, mostly peach and apricot. About 
sixteen tons of these pits are to be used 
a day at the factory. The shells are 
broken up by a machine, and the inside 
pits, or kernels, are shipped to France, 
where they are used in the manufac- 
ture of prussic acid. These are mixed 
with other materials, including crude 
petroleum, or brea, a residuum deposit from the oil 
fields, planing mill shavings, and pulp from the olive 
oil mills. In connection with this fuel, “smudge” fuel 
will also be made for producing dense smoke. This 
will be used in orchards to preserve trees and fruit 
from frost, and has already been put to excellent ser- 
vice on a number of big ranches, 
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THE CLIFDEN STATION OF THE MARCONI WIRELESS 
TELEGRAPH SYSTEM. 

Situated on a barren and lonely headland of the coast 
of Galway, three miles from the town of Clifden, is 
the Irish station of the Marconi transatlantic wireless 
telegraph system No less barren are the surround- 
f the American station at Glace Bay, Nova Scotia. 


ings « 

But in choosing a site for a station which is to vio- 
lently set in motion the ether over a radius of 2,500 
mile no consideration can be had for the comforts 
or convenience of the surroundings. As a matter of 
fact, it is a decided advantage to place the station as 


Scientific American 


illustrations shows the condenser building, with the 
antenna network to the rear. It will be seen that this 
comprises a number of tall masts, eight in number, 
which reach a height of 200 feet. Supported by these 
masts are fifty-two wires, which cover a horizontal 
rectangle about 200 feet wide and nearly 1,000 feet in 
length. At the forward end of this rectangle the wires 
are brought together in the form of a fan and carried 
down to a single cable, which enters the rear of the 
condenser house, as shown in another of the illustra- 
tions. It will be noted that the horizontal wires lead 
away from the vertical fan of wires inland, and not in 


+ 
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hear a loud cracking noise, somewhat like that pro 
duced at the spark gap. Aside from the luminous 
wires, a number of paralle] streaks of light are shown 
in the photograph. These, however, have nothing to 
do with wireless telegraphy, but are merely star tracks 
recorded on the plate during the half hour of exposure 
It is quite a curious and interesting fact that only the 
outer wires of the antenna network are luminous, while 
at the end of the network the terminus of each of the 
fifty-two wires shows as a faint streak of light. This 
shows very clearly that the entire network acts as a 
single continuous sheet of metal; that the indvetive 
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Night View Showing Brush Discharge from Antenna. Straight Lines Are Star Tracks. 
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Antenna Cable Entering Condenser House. 


A Marconi Transmitting Set. 












































Condenser House and Antenna Grid, 


The Generator Set at Clifden Station. 


THE CLIFDEN STATION OF THE MARCONI WIRELESS TELEGRAPH SYSTEM. 


far from town as possible, because buildings, trees 
telegraph and telephone poles and wires, all tend to 
absorb a large part of the power radiated from the 
antenna, Clifden station’s only communication with 
the outside world, other than that afforded by wire- 
less telegraphy is carried on over an odd little narrow 
gage railroad. which runs across the bog lands to the 
nearest roadway. 

The site of the station consists of about 300 acres of 
bog land, on which have been erected the engineers’ 
quarters, a power station, a large condenser house, and 
an elaborate antenna system. The arrangement of the 
antenna is very interesting. It is of the directional 
type recently invented by Signor Marconi, One of our 


the direction in which it is desired to send the mes- 
sages. This has been found by experiment to cause 
the greatest radiation of Hertzian waves to take place 
in the opposite direction to that in which the hori 
zontal wires run. 

A very interesting photograph of the antenna net- 
work was taken at night, and this we reproduce here- 
with It will be observed that certain of the wires 
are luminous, showing that there is a brush discharge 
from them, which affects the photographic plate. This 
discharge is invisible to the naked eye; but being 
largely composed of ultra-violet light, its presence is 
recorded by the camera. A person standing under 
the grid of wires while a message is being sent will 


effect of the wires within the rectangle serve 
teract each other and crowd the oscillating « 
the edges of the rectangle, just as would be the 
if a solid plate were used; for it is well known 








high-tension alternating currents seek the cuter our 
face of an object or the edges of a plate The photo 
graph would then seem to indicate that the wires of 
the antenna are too closely arranged, and that a beiter 
effect would be produced by using fewer wires arranged 
at greater distances apart. 
- - — + oe 

In Cornwall experience shows that wove pewirs 
screens in the stamps which crush tin ores art better 
than punched plates. 
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THE LARGEST SINGLE OFFICE BUILDING IN THE 
WORLD 
tall building has come to be of ich 
f ‘ ne tt ircely has one time to be 
familiar wi the skyline of lower 
re is changed by the building of a 
t ‘ Public interest is always centered 
in l ling on record; but the City Invest 
t ! ld hich is now in course 
ir to distinction, not because 
io} i1use it eclipses all others 
of « ‘ pac ind floor space These 
f » 19,300,000 cubic feet and 500,000 square 
‘ ! lo be re, the Hudson Terminal 
ill ive a reat combined capacity but 
} i are entirely separate from 
treet level hardly fair to compare them 
In tment Company’s building In the 
rn ! ht the latter urpasses every other struc 
ture I cit with the exception of the tower of 
t} i wlitan Life Insurance building and the 
s Measuring from the sidewalk level at 
f ¢ landt Street to the extreme top of 
we have a height of 480 feet The height 
lway i lightly le while that above Trin 
ity 3 i newhat greater, owing to the difference 
nl hese o street The building occupies a 
feet on Trinity Place, and runs 
dway, where its frontage is but 37! 
\ ‘ iilding at the corner of Broadway 
dt Street cuts out 56%, feet of the Broad 
1 106 feet on the Cortlandt Street 
leavi 1 Cortlandt Street frontage of 209 feet 
] , i ontage adjoins the addition to the 
yuildir 
4 feature of the City Investment Company's build 
i which above all others impresses itself upon the 
observ is the fact that a deep recess or court is 
ywmed in the structure on the Cortlandt Street side 
1 muilding is thus divided into four distinct portions, 
which are respectively known as the Central Building 
e We Pavilion, on Trinity Place and Cortlandt 
St I Pavilion, and the Broadway Wing. The 
fro { tlandt Street is unbroken up to the 
third ory, but at this point the court begins, and 
exter te e top of the building. The central build 
ing rise ibove the rest of the structure, consisting of 
ll told, while the two pavilions and the 
Kiroad nz are but twenty-six stories high, or 
bout } feet above street level. The object of having 
on the street side of the building rather 
that ! nne ide of the block is that it pro 
vid mor ight for the same area, and hence provides 
la n ver of light “outside” offices in the central 
par ( I iilding 
] : of the building are of Indiana limestone 
} xth floor. and above this of special brick 
trimming and copper cornices A fea 
the arcade, which runs from 
B ir through the building to Trinity Place 
Ihe le ormed with arched portals at each end 
and o es the entire width of the Broadway front 
icht of the arcade is about 40 feet It is 
finished t ned statuary marble with breche violette 
column I ceiling is barrel vaulted and domed and 
| frescoed 
I'v hree elevators will handle the transporta 
tion i nger lwenty-one of them are arranged 
which open on the arcade, and run up 
to tl eventeenth, tenth, and twenty-sixth stories re 
vectivel They are of the plunger type, and the ex 
cava r the plungers of the elevators which will 
t to tl twenty-sixth story are probably the 
deepest bores ever made for this purpose. Above the 
4 ixth floor there are two electric elevators, 
h will carry passengers to the top or thirty-third 
fior he l 
The 1 dation of the building is laid on concrete 
pliers sunk to rock 80 feet below the street level Un 
usually ta oundation girders were required, one of 
which i i triple-web 90-ton girder 9 feet high, 37 feet 
lon al et wide The basement and the sub 
bey h extend 10 feet below the curb level 
will 1 in area of 000 feet it is estimated that 
ld vill weigh about 86,000 tons, and the steel 
tr t it 12.000 tons 4 2.000 boiler horse-power 
steal la will be installed in the building for light 
ir ‘ ind power purposes tesides the direct 
heati ; ‘ for the office rooms, an indirect heating 
‘ 1 far ntilation will be installed for the 
nd ib-hbasemen Water storage will be 
] » mal tant of 12.500 and 9,000 gal 
each One of them will be located on 
ildin und the other half way down 
o tf tree l oa to divide the head of water 
a j to a maximum of about 100 
pounds per ua t The usual stand pipes, hose, 
et ded use of fire, and these will 
he ih ol l uppe tal 
I ti the iiding is being rapidly 
carriec At present writing the steel work has been 
completed o the full he t of the two pavilions and 


while the frame of the central 


xtension 
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been erected to the thirtieth floor. 
inclosed to the twenty-fourth 


The 
floor 
and to the twenty-seventh at the rear 
Francis H. Kimball, the archi- 
the details given above. 
cect dedtinmanas si ae 

Aeronautical Notes. 

Dr. Alexander Graham Bell has recently completed 


building has 
building has been 
at the 
We are 


tect, tor 


front 
indebted to Mr 


his first flying machine built of tetrahedral cells, and 
he expects to test the machine at his place at Bad- 
deck, Nova Scotia, within a few days. Although hav- 


ing the tremendous projected surface of 2,200 square 


feet, this machine, with its 20-horse-power motor, will 
weigh but 290 pounds In other words, “the surfaces 
of Dr. Bell’s machine will be loaded to about one- 


tenth of a pound to the square foot, which will make 


it amply able to carry a man at a very low rate of 
speed. In order to ascertain the actual horse-power 
required to fly the machine, it will first be towed 


with a tugboat. For this purpose a special float hav- 
ing a cradle that can be tipped in any desired posi 
tion has been constructed 


A French inventor and mechanical engineer, Julien 


Arbin, of Meaux, has designed a flyer which he claims 
will be able to lift itself and travel at the rate of 
about 10 miles an hour. The framework of the ap- 


paratus measures 10 meters (33 feet) in length and the 
total width is 3 feet) It will be fitted 
with ten horizontal propeller® about 10 feet in diameter, 
gasoline 
weight of the including 
is placed at the motor 
and the kilogrammes 
(2,645 pounds) According to the plans it 
will cost no less than $20,000 to build the new flyer. 


M. Henri Deutsch 


meters (9.9 


be driven by a 100-horse-power 


total 


will 
The 


two aeronauts, 


which 
motor machine, 
one of whom 


second at the rudder, is 200 


present 


has offered his airship “Ville de 
Paris” to the French and com- 
munication to the War Department to this effect. It is 
probable that the Minister of War will accept this offer, 


government, made a 


as the recent performance of the airship proves it to 
be of undoubted value. During the last six weeks this 
airship has deflated while various changes and 
improvements have been made to its machinery. Chief 
fitting of a new propeller having a 
pitch of about 19.7 feet, and which the engine of the 
airship has turned at a maximum speed of 186 R. P. M. 
November 14, during 


been 


of these is the 


In a very successful trial on 
which MM. Deutsch, Kapferer, and Paulmann were 
on board, the propeller turned at 140 R. P. M., and the 
airship traveled at a speed of about 26 miles an hour. 
A flight the airship following 
the main Place de 


Paris 
halting 


was made over 


boulevards and over the 


Opera and the Place de la Madeleine. Finally the 
airship circled about the Eiffel Tower, where it en- 
countered a wind of about 15 miles an hour. No 


difficulty was encountered in navigating against this 
During the flight, the airship attained a maxi- 
1,050 feet, while the minimum height 
about 820 feet. The pro- 
extremely well, and the 
any difficulty. By 
France will now 
experiment. 


wind 
mum height of 


at which it flew was new 


peller was found to work 


maneuvered without 
offer of M. Deutsch, 
have another airship with which to 
On the other hand, as regards the aitships of the 
Julliot states that as the 
“Patrie” is finished, the new air- 


airship was 


the generous 


Lebaudy type, M. as soon 


work of enlarging the 


ship “République” will be commenced. This will be 
followed by the “Démocratie,” which is of the same 
general construction. After these are finished, it is 
intended to build three other airships. Each of the 


airships will be sent to a fortified post such as Toulon, 
Belfort, region, and spe- 
cially on the frontier. is to be stationed 
at Verdun. The “Lebaudy” is now serving as a train- 
ing balloon at Chalais-Meudon for the army aerostatic 
corps. On November 8 the “Patrie” made a circular 
flizht around Paris, remaining in the air for four 
hours and covering a distance of about 85 miles. No 
attempt was made to drive the airshi; at high speed, 
as the aeronauts endeavored to keep in touch with 
some officers who followed the dirigible in an automo- 
bile, 

The “Bayard” airship is a novel form which M., Cle- 
ment, the well-known automobile constructor, of Paris, 
engaged in building according to the designs 
of the aeronaut Capazza. What is new about the form 
of the balloon is that the upper and lower halves are 
each conical, the bases of the two cones forming the 
horizontal median line of the gas bag. When once in 
the air, this balloon will travel forward and down- 
ward on its lower cone somewhat after the manner of 
was drawn up some years 


Lyons, etc., in the eastern 
The “Patrie” 


is now 


an aeroplane. The design 


o by M. Capazza, but he could not have it carried 
out from lack of funds. An envelope of rubber-coated 
tissue is to be used, having the double cone form, 
with a width of 42 meters (138 feet) and a maximum 


The total volume of the 
(178,373 eubic 
two 


meters (23 feet) 
balloon 5,051 cubie meters 
feet) On the framework there are to be 
pellers, each driven by a Bayard-Clement motor of the 
usual automobile type. It is designed to carry five 
aeronauts on board, together with over a ton of bal- 


height of 
is figured at 
pro- 
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last, and to be able to remain for ten or twelve hourg 
in the air, A well-developed system of planes will be 
added to the balloon. The profiles of the balloons are 
specially designed so as to transform the ascending 
or descending movements into a sliding movement or 
lateral displacement, and this gives the system an 
aeroplane action to some extent. 

— $+ $$ — 
’ French Aeroplane Flights, 

On Saturday, November 9, M. Henri Farman sue- 
ceeded in flying a distance of nearly a kilometer in a 
circle above the parade ground at Issy les Molineaux, 
near as notice had not been given to the 
Aero Club of France that he would attempt to win the 
Deutsch-Archdeacon prize of $10,000 for this perform- 
ance, the prize was not awarded. M. Farman’s flight 
was, however, timed by M. Archdeacon, and was wit- 
numerous spectators. There was a light 
breeze from the southwest when, shortly after 2 P. M., 
M. Farman got out his aeroplane, and made a few 
preliminary runs up and down the field. After the 
motor’ had been properly regulated, shortly after 3 
P. M., M. Farman attempted the kilometer flight. At 
first the machine rolled along rather slowly, but it 
quickly gathered speed, and rose into the air at a 
slight angle. After he had reached the end of the 
field, the daring aviator turned his rudder slightly, and 
the machine made a graceful curve without any sway- 
ing or lack of stability. Once the turn had been ac- 
complished, the machine headed straight for the start- 
ing point, where it landed after having made a flight 
of 999 meters (3,277\% feet) in 1 minute and 
onds—an average speed of about 3014 miles an hour. M. 
Farman afterward accomplished several other flights, 
in the last of which he made a huge S, and also 
demonstrated the facility with which he could make 
his machine rise or fall in response to the movement 


aris; but 


nessed by 


14 sec- 


of the horizontal rudder. 

On November 14, while making a flight in a seml- 
circle, one of the blades of the propeller on M. Far- 
man’s machine snapped off. The engine was making 
revolutions a minute, but fortunately the blade 
downward, and struck the ground with 
great Considerable trouble was experienced in 
getting the 8-cylinder V motor to operate properly on 
this day. Another aeroplane that was tried on this 
date was that of M. Pischoff. This machine did not 
leave the ground, trouble also being experienced with 
its motor. While the inventor was operating it, he 
attempted to make a sudden turn, and the machine 


1,500 
was thrown 


force. 


tipped to one side and struck its wing against the 
ground, finally colliding with a fence and smashing 


the propeller and front part of the machine 
Experiments were also made recently with their 
machines by MM. Delagrange and Bleriot The for- 
mer’s machine is very similar to that of M. Farman’s, 
but unfortunately it first 
flight. M. Bleriot has built a new and larger Langley 
type aeroplane, fitied with a 50-horse-power, 8-cylinder 
motor. He too met with a mishap when he attempted 
recently to make his first flight with this new machine. 


was smashed in its recent 


——_____——__>- 0+ 
Airships for Our Government, 

The announcement has jus’ been made that Briga- 
dier-General James Allen, Chief of the Signal Corps, 
make use of the funds in the Signal Corps’ an- 
purpose of constructing 


will 
nual appropriation for the 
two small dirigible balloons for experimental purposes. 
It is hoped that later Congress will appropriate $200,- 
000 for the construction of larger airships. The two 
new dirigibles will bé probably of about 25,000 cubic 
feet capacity, fitted with 30 or 40 horse-power engines, 
and guaranteed to carry two persons with ballast and 
to remain in the air at least three hours. 

All designers and builders of airships wili be given 
a chance to submit their ideas to the Signal Corps, and 
the idea which seems to be best will be chosen. It is 
thought that the new dirigibles can be constructed for 
As soon as they are completed, 
the members of the Signal Corps will begin experi- 
ments without delay. Probably by next spring our 
government will have at least two of these machines. 


about $5,000 apiece. 


ee 

The Forest Reserves have become 
West, as the reasons for them are better understood. 
The Montrose, Colo., Press thus sums up one aspect of 
the matter: “Stock is allowed on national forests to 
the limit of their capacity, but it is the policy of the 
Forest Service that persons living in or near the for- 
ests and owning small bunches of stock shall be first 
These are the home builders, the sup- 
These are 


popular in the 


provided for. 
porters of towns, schools, and churches. 
the ones first drowned out in an overcrowded range. 
What an invitation to be able to advertise to prospec 
tive settlers, that a place will be provided for them to 
range a small bunch of stock!” 

The output of German coal for the first four months 
of 1907 was 46,087,753 metric tons—an increase of 1, 
528,039 tons; 18,285,781 tons of lignite, 6,428,148 tone 
of coke, and 4,686,618 tons of briqueties, 
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Correspondence. 





Longitudinal Sleepers. 
To the Editor of the ScrenTIFIC AMERICAN: 

Referring to the remarks of T. C. L. regarding 
“Longitudinal Sleepers,” I would state that we do not 
have to go to England for an example. I recollect the 
construction of what was known as the Ohio & Penn- 
sylvania Railroad, in 1852, west from Pittsburg, Pa. 
The line is now known as the Pittsburg, Fort Wayne 
& Chicago Railroad. The men employed to grade and 
lav tracks, ete., were principally Irish, and the earth 
was moved by one-horse dump carts. The locomotives 
were designated not by numbers, but by names of the 
towns and cities through which the lines ran, I re- 


member one of a pair of locomotives built from the 


same patterns—either the “Alliance” or “Allegheny” 

which fell down an embankment just west of Roch- 
ester, Pa., and lay there a week or two till they 
could grade and track a way to haul it up to the 
main track. The locomotives burned wood, which was 
sawed by machines operated by one-horse tread power 
at stations along the line. 

But about the track: After carefully grading the 
earth, there were laid two lines of timbers longitud- 
inally, set apart the width of the track. Over these 
were laid laterally the ties, such as are now in use. 
My recollection is that the ties (then called “cross- 
ties”) were laid loosely on the sleepers. To the ties 
the rails were spiked, their ends being joined by 
wrought-iron “chairs,” notches in the rails and holes 
in the chairs being provided for the spikes which se- 
cured the joints, which were always placed on ties. 
I do not know when the sleepers were abandoned on 
that line, and the ties laid directly on the earth. 

STANTON WEAVER. 

Washington, D. C., November 1, 1907. 

—— Se ee ed 
How Sclence Might Force a Spelling Reform. 
To the Editor of the Screntiric AMERICAN: 

In the main operating room of the Postal Telegraph 
Cable Company, in Chicago, one can see the electric 
typewriter “quad” between Chicago and New York, 
@iso the “octopus” between Chicago and St. Lonis. 
These marvelous instruments both send and receive 
telegraphic messages moving, over the wires in the 
Morse code. At the sending desk, say in New York, 
a young woman typist operates the keys of a spe- 
cially constructed typewriter, while at the receiving 
end, in Chicago, the message is automatically tran- 
scribed in Roman type on the customary form ready 
for delivery. 

The electric telegraphic typewriter is suggestive of 
great possibilities, and, in the mind of a layman, natu- 
rally raises the question: “What insurmountable ob- 
stacle prevents a similar attachment to the tele- 
phone?” Would it be any more astonishing than other 
recent discoveries in electricity? One must admit that 
the fundamental principles of the telegraph and tele- 
phone are widely different. At the same time, in a 
purely phonetic language like the Spanish, one has for 
each letter a fixed, standard unit of sound with which 
to deal. German, also, is relatively phonetic as com- 
pared to English When we come to the latter, our 
mother tongue, however, we realize that such an in- 
strument, if ever invented, could never transcribe into 
the word “knowledge” the sounds “n-o-l-e-j.”. There- 
fore, the Anglo-Saxon commercial world would at once 
demand a phonetic alphabet, if it should be thus 
offered by science. No business house could resist the 
temptation to purchase an “automatic stenographer,” 
always ready and infallibly correct. E. F. McPIKe. 

Chicago, Ill., October 21, 1907. 


——_—o —_ 
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The Aero Club Exhibit. 
To the Editor of the Scientiric AMERICAN: 

The aeronautical exhibit given in connection with 
the New York Automobile Show is well calculated to 
amuse the people more by its absurdity than impress 
them with the practicability of the machines exhibited; 
and indeed when one listens to the comments which it 
evokes and observes the jocular attitude with which 
most spectators approach this part of the inclosure, 
and the broad smile of easy geed-natured tolerance 
with which they view the various devices purporting 
to sail on the air, it is evident that it fulfills the 
purpose of entertainer most admirably. To those not 
deeply interested, it must surely be a great relief to 
come here after being oppressed and confused with the 





massiveness and astonishingly intricate mechanism of 
the automobile, and relieve their tired brains by gazing 
on the curious display of crude, trivial, and inconse- 
quent material with which it is proposed to compass 
flight When we consider the costly maciinery, ma- 
terial, and workmanship it requires to turn out an 
ordinary bicycle or motorcycle, to say nothing of the 
aute and motor boat, and on the other hand are obliged 
to witness the efforts of misguided inventors, with 
little or no exact knowledge in the premises, attempt- 
ing to solve with a few bamboo sticks, some canvas, 
and an inadequate motor, that which in reality re- 
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quires the most subtle and elaborate calculations to 
determine the most efficient type, and the finest and 
most costly material in its construction, the sublime 
folly of the thing is at once apparent. I would like to 
speak at greater length, but I do not wish to encroach 
unnecessarily on valuable space. Of what use is it to 
point out the obvious deficiencies that exist when the 
deductions, experiments, and conclusions of able in 
vestigators better qualified to teach this science pass 
unheeded? I will make but one suggestion: when an 
inventor conceives an idea, let him look up such au- 
thorities as O. Chanute’s “Progress in Flying,” or “Con- 
ference on Aerial Navigation”; he will probably learn 
of some similar machine that has been tried and found 
wanting; and unless he is desirous of gaining sudden 
glory and possible gain as the inventor of a flying 
machine that signally fails to exhibit that desirable 
quality, he will sheer off on another tack. I would 
particularly recommend a careful reading of the essay 
in the latter work, “On the Problem of Aerial Naviga- 
tion,” by the late C. W. Hastings, a promising young 
civil engineer, whose untimely death must ever remain 
a source of regret to all who are interested in the 
advancement of the science. J. C, Press. 
South Norwalk, Conn. 
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An Optical Illusion Prodveed by an Ingenious 
Arrangement of Straight Lines, 
To the Editor of the Scirentiric AMERICAN: 
Herewith I send what I believe to be an optical 
illusion. I have never seen the same before, having 





/ 


A 8 
come upon it by accident, but have never yet’ found 
any one who did not pronounce line C D longer than 
line AB. If this is of any use to you, you are wel- 
come to it. G. W. HINMAN. 
[We call attention to the optical illusion illustrated 
below in which both lines are of the same length, 


although AB seems to be much the shorter: The 
principle is obviously the same as that to which our 


. 
ss 


dl D 
whe Mas 


correspondent calls attention. Both illusions depend 
for their efficacy on the fact that divergent lines give 
the appearance of length to a straight line with which 
they are associated.—Eb.] ; 
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The Sterilizing Effect of Saliva, 
To the Editor of the Scienriric AMERICAN: 

Nowadays in deference to public opinion we dentists 
are all sterilizing our dental instruments, whereas 
formerly we simply gave them such cleansing as com- 
mon decency properly demanded, and very properly, 
too. But now it is contended that dental instruments 
are dangerously infected by the secretions of the 
mouth, if not by what is popularly called “decay,” in 
cavities which need filling. 

If this theory is true, why are not people fatally 
poisoned by the use of teaspoons, forks, cups, and 
glasses out of which they drink? Why is not the food 
we eat from .plates also poisoned by contact with 
plates and cups previously used by others and only 
washed supposedly with soap and hot water, wiped 
on unsterilized dish towels, and then handled by the 
unsterilized hands of the cooks and waitresses just be- 
fore we use them? We use all of these unsterilized 
articles a hundred times, perhaps a thousand times, 
where a dental instrument enters the mouth once 

Why is not the ragamuffin dead in ten minutes after 
eating parts of a rotten apple or orange which he 
picked up from the street? 

Is it not because the fluids and mucous secretions 
of the mouth, as well as of the nostrils, are far more 
efficient sterilizers than any man can invent—an in 
stantaneous sterilizer without being itself dangerous 
to us to touch or swallow, like the sterilizers we are 
now using in our practice? 

We all know the inner cavities of the body cannot 
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be opened to the air, even, much less safely be oper- 
ated upon with surgical instruments or touched with 
unsterilized fingers, without great risk of death to 
the patient, and the success of modern surgery there- 
fore is most marked, But I have practised dentistry 
for more than fifty years and I never knew or read 
of a patient being poisoned by ordinary denta! opera 
tions, and I have personally known more thrn one 
dentist going from one patient to another without 
even washing his hands or giving any attention to 
cleaning his instruments. Of course such negligence 
is shocking and contemptible. 

In the winter and spring of 1900-1 I collected about 
a pint and a half of pure saliva by means of a drain- 
age pipe used in filling operations, and saved it for ar 
experiment, which consisted of exposure to the air 
during the hottest summer New York has experienced 
that I know of, viz., 1901. In September that fiuid 
was perfectly limpid and absolutely free from oder or 
other evidence of decomposition, as Dr. Bellamy of 
Bellevue Hospital can testify. Is there any other por 
tion of the human body, except perhaps the hair, nafis 
and bones, which could have stood that test, end does 
it not prove that those fluids are themselves woader- 
ful sterilizers before which bichloride of mercury and 
sublamine are nowhere? Meanwhile those people who 
intrust the sterilization of their eating utensils to 
their cooks and butlers need not fear that their den- 
tists do not sterilize their instruments, for we all do it. 

October 23, 1907. CHaries A, Nasu 
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The Current Supplement, 

The current SuppLement, No. 1664, contains an un- 
usual number of interesting technological articles. 
The process known as case-hardening is described ‘most 
thoroughly by George Shaw Scott, a recognised Bug 
lish authority. Octave Chanute presents an excellent 
consideration of the steaming of timber. The fifth 
installment of Prof. Watson's “Elements of Hiectrica! 
Engineering” is published, The installment deals with 
constant-potential generators, L. H. Flanders traces 
the trend of storage battery development. Mme. Curie 
discusses the atomic weight of radium. W. G. Olark 
writes on helion filaments. The recent work of 
Prof. Delage in producing what passes for artifictal 
life has attracted some attention in the newspapers. 
For that reason our Paris correspondent’s summary 
of what he has accomplished is timely. The intereet 
of the scientific world was recently aroused by the 
story of Prof. Metschnikoff’s experiments upon fer- 
mented lactic bodies, which were found to have a 
highly beneficial action upon the organism. He ciaims 
that their use will tend to restore health generally, 
and even to lengthen life. Hitherto it has been almost 
impossible to procure these products on a practical 
scale. How this is done, and what the substances 
really are, constitute the subject of an article entitled 
“Kefir and Yohourth.” Prof. H. Molisch has recently 
published the results of several years’ study of purple 
bacteria. A few of his interesting discoveries are 
briefly described. The “Development of Armored War 
Vessels,” which is the title of J. H. Morrison's review 
of the rise of the United States navy, passes to a 
thirteenth installment, in which the more recent bat- 
tleships and cruisers are described and illustrated. In 
an article entitled ‘Astronomy on Mont Biane” the 
work of Prof. Janssen is described. 

--——-—. ~~» +@+ @ -—-------- 
The Alcohol Congress, 

A congress of industrial alcohol has been organized 
by the commission of the Paris Automobile Show this 
year, and it will be held during the period of the expo- 
sition, which lasts from Nov. 12 to Dec, 1, under the 
auspices of the Automobile Club of France. The work 
of the congress ig divided into a number of technical 
and economic sections, which will bring out the most 
recent information in the fleld of industrial applica 
tions, such as to motors for automobiles, staticnary 
engines, lighting and heating, etc. The first section 
of the technical category is devoted to appiications of 
alcohol to automobiles. Second section, to industrial, 
agricultural, and commercial applications outside of 
automobiles. Third section, to lighting and heating. 
Fourth section, to manufacture, denaturing, and car- 
bureting of alcohol. In the category of economic sec 
tions of the congrees are first, production and consump- 
tion; second, applications, depots, instruction of the 
public; third, legislation, customs duties, statistics; 
fourth, use of denatured alcohol in the war and navy 
departments. The latter section is specially concerned 
with the question of automobiles and hauling cars for 
army transport. The two groups of sections will hold 
separate meetings to discuss these questions. Besides 
this, it has been decided to hold a full meeting of 
all the sections in order to consider the fiscai questions 
relating to denatured alcohol, 

thine —>+-9--— - 

By rubbing metals with salt, before applying mer- 
cury, the ancients obtained a reaction similar to that 
for which copper sulphate is used. The chlorine re- 
leased from the salt formed a silver chloride easity at- 
tacked by the mercury, so as to form an amalgam 


























































































THE 

* . 

rh 
tau i 
he iste 
patea 
ilmo I 
tained ‘ 
Wighat | 
build 
tan higt 
nard 


r T OF rh 
hievements of t 
llated in ise( 
Mauretania “ 

} ve t 

al in design, the 

ner ind buil 
on, of Wall 
ive « indi 
eed being excet 
vel larger than 


QUADRUPLE TURBINE STEAMSHIP 
MAURETANIA 


if IENTUIFIC AMERICAN 

he teamship Lusi 
1 interest concerning 
hich will, it is antici 
formance Although 
results that were ob 
lers, Swan, Hunter & 
end-on-Tyne in the 
cation of the Lusi 
ded The later Cu 
her sister hip, the 


Scientific American 


advantage of this development being an appreciab 


reduction of her weight combined with an 


her capacity 


le 


increase in 
The cellular double-bottom principle of 


construction has been adopted with floors on every 
frame, and this double bottom is continued well up 
the vessel's sides. 

A powerful commission of engineers was appointed 


to determine the dimensions and propelling machinery 


necessary to fulfill the Admiralty’s requisitions for 


speed of 24% knots in moderate weather,” 


a 


together 


with the large passenger-carrying capacity that was 
aimed at, and numerous experiments were carried out 
at the government testing tank at Haslar by Mr. R. E 
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ments, which were of the most elaborate description 
that have ever been carried out, were continued in- 
cessantly over a period of nine months, and the data 
thus gained haveproved of supreme value to the build- 


ers. These investigations were carried out by Mr. 
G. B. Hunter, D.Sec., who was ably assisted by Sir 
William White, the late Director of Naval Construc- 


tion, in his capacity of consulting naval architect to 
the Tyneside builders, throughout the whole time occu- 
pied in ner construction. The sum of these joint efforts 
has been the production of a graceful vessel having 
very fine lines, and one which at full speed throws a 
bow and stern wave. The machinery is 


very small 























The Second-Class Lounge. 


The First-Class Smoking Saloon. 




















Length, 790 Feet 


; Beam, 88 Feet; 


difference in tonnage being about 300 tons, due to an 
re [ et in her length and some inches in 
her mold pth The leading dimensions are as 
fcllows engt! ver all 790 feet length between 
perpendi { f breadth xtreme, 88 feet 
depth, molded feet 6 inches: givuss tonnage 33.000 
tons: draf iximun 7 feet 6 inches: registered 
displacemer 16,640 tons 

An important feature of her construction is the 
large proportion of high tensile steel that has been 
worked inte her hull and upper works, a distinct 


Depth, 60 Feet ; 


THE TURBINE LINER “MAURETANIA.” 


Froude In addition other models were prepared and 
tested under the direction of Sir Philip Watts, the 
present Director of Naval Construction to the British 
Admiralty At the conclusion of these investigations 
the builder upon their own initiative, constructed a 
model 47 feet in length. This was propelled by 


electrically-driven 


ments were carried out to arrive at the most 


form for the after lines of the ship, the number of 


relative positions so as 


results. 


the propellers, and their 


achieve the most satisfactory 


mechanism, and a series of experi- 
suitable 


Lo 
These experi- 


Gross Tonnage, 38,000 ; Draft, 37 Feet 6 Inches; Displacement, 46,640 Tons. 


similar to that installed in the “Lusitania,” of which 


we recently gave particulars, and therefore omit them 


here. 


In regard to the appointment of the passenger ac 


commodation, the “Mauretania” excels her sister ship 
The first-class accommodation for 560 pas- 
sengers extends over the five uppermost decks, access 
between which is gained by means of the electric lifts, 


in luxury. 


the inc ‘ation of which was first suggested by the 
ScIENT AMERICAN, operating in the well of the 
grand s vase. This staircase is carried out in th: 
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style of the sixteenth century Italian, the whole of 
the woodwork being in French walnut, with the panels 
yeneered with the finest figured wood. The paneling 
is relieved by carved capitals and pilasters, in which 
tion of design has been avoided, and the pre- 
impression is one of soft and heavy richness, 
d by the pleasing silvery tone of the aluminium 

or railing around the elevators. 
dining saloons, of which there are two, are 
decorated in oak in the style known as Francois 
Premier, the type most closely followed being that 
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Corner of the First-Class Smoking Saloon, Showing Inlaid Walnut Paneling. 


prevailing between the years 1540 and 1550. The 
woodwork is richly carved, the panels being disposed 
so that no piece of carving resembles its neighbor. 
By this means a pleasing variety has been produced, 
some of the carving being of an exquisite nature, 
especially the arched bulkheads running at right 

I to the sides of the ship. The upper saloon 
terminates with a lofty groined dome, and the crown 
of the dome terminates in a gilded convex disk, round 
which runs a balustrade sheltering hidden electric 


lights, whose illumination striking the disk is pro- 
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jected in a soft bright radiance into the saloons below. 
The lounge is carried out in the late eighteenth cen- 
tury French style. The room is attractively broken 
up by symmetrical semicircular bays flanked by 
fluted columns, which with the panelings are of mahog- 
any, cross veneered to give the best effect to the figur- 
ing. A dull polish of golden brown is imparted to 
the wood surface, blending harmoniously with the 
rich gilt of the carvings and moldings. The furniture 
is executed in beech and upholstered with various 
colored brocades, which are all reproductions of the 
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mahogany, and are copied exactly from the antique 
furniture of eighteenth century France. An excellent 
relief to the softness is afforded by the x jive fire- 
place, the chimney piece of which is of white statuary 
marble surmounted by a mirror, while the small-paned 
clear beveled glass. doors afford an excellent view of 
the corridors in either direction for 350 feet 

In the first-class smoking saloon the most interesting 
feature is the lounge extending the full length of the 
apartment, divided into recesses with divans and card 
tables. On all sides the room is broken up into entic 


wee. x ee Sh 


yy —"s PO 
> ; 


* 


nop eee 


The Lounge Looking Aft. 


THE TURBINE LINER “ MAURETANIA.” 


Louis Seize period; and to afford a pleasing and strik- 
ing contrast to the sense of lavish ornament, the 
numerous tables are made quite plain, though polished 
and of varying shapes and colors, 

The library wall paneling is in sycamore of exquis 
ite grain, stained silver gray, the carved moldings 
being gilt, and the extensive bockcase being made to 
constitute one wall of the apartment. The floor is 
covered by a deep rose-colored carpet with a brocade 
border, which scheme also dominates the seats. The 
frames of the chairs and the tables are carried out in 


The Dining Room, Executed in the Style of Francis i. 


ing nooks and cozy corners, while the windows, which 
are of large , are unique in ship decoration, being 
treated with semicircular arches, imparting the ap 
pearance of a medieval country house, Possibly, how 
ever, the most striking feature is the fireplace, which 
is of the old-fashioned open type, of massive propor 
tions, and surmounted with a somber carved wood hood 

Endless variety is the keynote in the decoration of 
the 253 first-class staterooms, arranged to accommodate 
from one to three passengers according to position of 
the cabin. For the most part the wall paneiing is 
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augmented to 8,000 persons. For the electric lighting 
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As an addition to aluminium, magnesium has prop- 


white, relieved with variously colored 
uiture uch as satinwood, oak, ma of the ship there are over 200 miles of cable, and the erties possessed by no other metal, Its specific gray- 
} iInut. The same scheme of comfort is electric generating station is larger than that laid ity is only 1.75, against 2.58 for aluminium. It hardens 
econd-class quart where there is down for a good-sized town In regard to her coal aluminium almost as well, although not quite so well 
lation fo 75 passenger In the fore } consumption, it is compnted that for a round trip as copper, possessing the additional advantage that 
, ' . listributed over four dec is th hird between Liverpool and New York some twenty trains only a small quantity of it is necessary in order to 
lat I lin iloon, whicl wh hauling over 500 tons of coal would be required; get the wished-for strength and hardness, these being 
i ' ent. is 84 fe in ler h, extend vhile to deal with this coal on board, 350 trimmers very desirable qualities. 

i of the shi; ) feet in heigl ind firemen are required out of a total crew of 800 The amount of magnesium which is usually em- 
| led advance 1 tl provision of col men ployed for making an aluminium and magnesium alloy 
th cla of passengers, 1,300 of Considering the enormous cost of a ship of these is about 10 per cent More magnesium gives a greater 
) ed, for the wa ire paneled out dimensions and speed, the doubt has been expressed degree of hardness. To make such an alloy, the follow- 
| ik molding Three hundred to whether its operation will ever become a finan ing mixture is made: 90 parts by weight of aluminium 

i ti can be accommodated at one si cial success. Upon this point the owners have not the and 2 to 5 parts of magnesium. 
lightest apprehensions The value of the passage If the alloy is to be rolled into sheets or drawn into 
‘ f\ ention has been devoted to the problem money that has represented the trips of the “Lusi- wire, less magnesium must be added; as a rule, 2 to 
i } ventilating the whole of the vessel, it tania” up to the present time has fluctuated between 5 per cent. The addition of 2 per cent gives a soft 
d ned as to enable a change of air through $175,000 and $200,000 per passage; and in view of the alloy; 5 per cent a hard one. The aluminium is to be 
hip at intervals of ten minutes The fact that the winter season is the slackest in the melted in the ordinary graphite crucible. When it is 
flo il each cabin may be controlled accord steamship traffic between America and Europe, the melted there should be added a trifle of cryolite, a min- 
} i re of the passenger: and while in sum outlook for the bus summer season is decidedly eral containing aluminium, fluorine, and sodium. This 
mar | inflow ma covers the surface 
tee j wit = ——— of the aluminium, 
varmed and protects. the 
} ior magnesium from 
’ adiust oxides when it is 
om passe melted. The latter 
n t North Sea is thrust down 
id a relimi through the alumi- 
na te peed nium by tongs, so 
trials ove me that it melts and al- 
i! | ! loys itself with the 
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Special attention 
has heen devoted to 
the adequat ven 
til on of the en 
gil reon ind 
tokehold It l 
stated in ome 
quarter that with 


turbine machinery 
room 


nsuffer 


ably hot but ac 
cording to the ex 


perience of the en 


gineer npon the 
bulider speed 
trials while the 
temperature 1 at 
times inconvenient 
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ble I he case of 4 

ti quadruple-ex Bi 

DPA NMIO eciprocat 

if I ne the 

{ . LOWER 

high-pre ire cylin BOAT DECK pmanensce SHELTER DECK DECK MAIN DECK DECK HOLD PLAN 

de vhere the 

greatest hea pre Mauretar « 700 feet long by 8&8 feet broad The total area of her seven decks is more than double the area covered by the capitol 
Vail are elevated 


DECK SPACE OF THE 


to a point well up 


in the engine-room 


spac ind the hot air around the former in ascending 
in«dnee a correspondingly stronger inflow of cool fresh 
Lit elow 
In the case of the turbine owing to the high 
pres re steam pipes being practically upon the floo 
of the hi no such advantage as the above can he 
ained but the temperature conditions can be ap 
i umeliorated by an elaborate ventilatin 
sten uel i ha been installed In the stoke 
ld oO he other hand, according to the evidence of 
ke the heat is considerably below that gen 
erally allir upon an ordinar liner with cylin 
Irfeal « i ind even when the steam is at the 
max! t ly and the highest pressure, the varia 
tion it perature never more than one or two 
degree 
lor nstructi if th Mauretania” me 6.000 
workit drawings were made, of which more than 
half « erned tl hip and the t the engine equi 
men During the building of the shi ».000 employees 


re pressed into service, which number at times was 


MAURETANIA” COMPARED WITH THE FLOOR PLAN OF THE CAPITOL AT WASHINGTON. 


euspicious, and the ships have the promise of a very 
considerable government subsidy 


— ++ ore - Schubert, a manufacturer from 
Alleys of Aluminium and Magnesium, 

As magnesium is very much lighter than aluminium, 
and can be had at a reasonable price, there has been 
considerable employment of alloys of these two metals 

It is well known that pure aluminium is too soft 
or sand castings. To harden it, it must be alloyed 


th another metal. For this purpose, zinc has been 


juice of the Candelabra euphorbia. 
such a method affords many difficulties, but upon the 
proof of the ability to utilize this product, as well as 
other up to the present time unnoticed treasures of 


latter, without com- 
ing in contact with 
the air. All being 
next well stirred, 
it is then ready to 
be poured The 
usual precautions 
as regards over- 
heating and _ pour- 
ing are to be ob- 
served, as in the 
case of aluminium 
and zinc alloys. The 
temperature for the 
pouring is about 
the same as that 
for the other alu- 
minium alloys. The 
tensile strength of 
the aluminium-mag- 
nesium alloys is not 
so great as that of 
aluminium and 
zinc, but is about 
the same as those 
of aluminium and 
copper. 

The great advan- 
tage in the employ- 
ment of magne- 
sium as hardening 
material for alumi- 
nium is in the very 
slight weight of the 
alloy, which unites 
the hardness of 
brass with the ten- 
strength of 
Such al- 


sile 
east iron, 
loys are especially 
useful in the manu- 
facture of scientific 
apparatus and 
other instruments 
of precision 
—_?@4——_—___——__ 
A Hint for 
Inventors, 


During the  in- 


spection trip of Colonial Secretary Dernburg in Africa, 
while the commitiee was at dinner at Bukoba, Herr 
Zittau, Saxony, an- 
nounced that he intended to give a prize of 3,000 marks 
($714) to the inventor of a method of utilizing the 


The discovery of 


the colony, the 3,000 marks will be given. 


The city of Paris owns 87,000 trees, or one to every 


referred: but in order to get the desired strength Oe 

ind hardness, an undesirably large proportion of the 

illoying metal is necessary. Copper also is employed thirty-two inhabitants, without counting the trees in 
for this purpose, less of this being needed than of zinc some 300 acres of parks. 


As, however, both these metals are much heavier than 
aluminium, the alloys which they form therewith are comes the plane tree 
also heavier There are many cases, says a writer in 
the Deutsche Metall-Industrie Zeitung, where there is 
parks which belong to the State. 
iulmost every tree that may be 


climate, 


desired a light aluminium alloy which shall also be 
tough and hard, and can be used where otherwise brass 


would be employed 


commonest tree planted by the municipality; 
In some of the more distant and 


Phe horse chestnut is the 


after it 


secluded avenues limes and acacias are found, but 
variety must not be sought outside the gardens and 


There one may find 


grown in the Paris 
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A FAUCET CONNECTION FOR GENERATING ELECTRICITY, 

A very neat little machine has recently been de- 
vised, which may be attached to an ordinary faucet to 
generate electric current for electro-therapeuticai pur- 
taking the place of the common medical 
coil with its troublesome batteries and interrupter. 
As the accompanying illustrations indicate, the device 
consists of a small water motor directly connected to 


poses, thus 


Scientific American 


connected to the train pipes B, which are attached to 
the under side of the cars ©. Each coupler is sup- 
ported by a bracket D, attached to the spring plank 
of the car. Each coupler is provided with air-pipe sec- 
tions Z and F, of which the pipe section F has an 
airtight joint with and telescopes in the pipe section 
HE. The latter terminates in an upwardly-extending 
tubular pivot EZ’ on the end of the train pipe B. The 
forward end of each section F terminates in a coupling 
head G, formed with prongs and adapted to engage a 
similar coupling head on the opposite pipe-coupler. A 
rubber packing is arranged in the mouth of each pipe 
F, and is adapted to form an air-tight joint when the 
couplers come together. The joint between pipes £ 
and F is inclosed in a casing H, which is formed with 
a spring serving to press the pipe F out to its fullest 





























THE GENERATOR CONNECTED TO A FAUCET AND THE VARIOUS 
ATTACHMENTS USED IN ELECTRIC TREATMENTS, 


a magneto. The casing of the water motor has been 
removed in one of the illustrations to show the water 
wheel, which is stamped out of metal and shaped to 
form a series of alternately disposed buckets. Thread- 
ed into the casing above the wheel is a nozzle formed 
with a rubber cap, which may be fitted to a faucet, as 
shown in the other of the illustrations. By means of 
the nozzle the water is directed in a jet against the 
rotating the latter at a high 
water wheel is secured to the armature 


buckets of the wheel, 
speed. The 
shaft of the magneto which it drives, thus generating 
whieh is taken off a 
Connections are 


alternating current, 
commutator by means of a brush. 
made with the brush plate and with the magneto frame 
to a pair of hand electrodes, which may be used in 
the ordinary way The power generated by this little 


a rapidly 


device is surprisingly high. The average city water 
pressure is amply sufficient to produce all the current 
which a person would care to take. Where the water 
pressure is very high, it will not be advisable to turn 
A number of rubber 
to permit of 


on the faucet to its fullest extent. 
cups are provided with each instrument, 
attaching the device to different sizes of faucets. In 
hand electrodes a brush is provided 
which may be used in electrical 


addition to the 
with wire bristles 
treatment of the scalp. A pair of sponge electrodes are 
also furnished, which may be used in the treatment of 
the skin. By means of a pair of plates placed in op- 
posite ends of the bathtub, one may take an electric 
bath. The quantity of electricity may be easily regu- 
faucet. This appliance is con- 
Sheldon, 949 Broadway, New 


lated by turning the 
trolled by Mr. Francis E. 
York, N. Y. 
- <> +9 + ________—- 
AUTOMATIC COUPLING FOR BRAKE PIPES. 

Pictured in the accompanying engraving is an im- 
proved coupler arranged to automatically connect the 
air-brake pipes of railroad cars while in the act of 
coupling the cars, to form a continuous passage for 
the flow of compressed air from one car to another 
without danger of leakage. The apparatus also com- 
prises means for closing the air-brake pipes whenever 
desired, as when making up a train. The couplers A 
on each car are of light construction and are yieldingly 

















I¢ COURLER FOR AIR-BRAKE PIPES, 


AUTOMA! 


CASING REMOVED TO SHOW 
WATER WHEEL. 


extent, and thus hold the head @ in engagement with 
the head of the opposite coupler. Near the rear end 
of each pipe section EF is a plug valve J, which is best 
shown in Figs. 2 and 3. This plug valve is formed 
with a hollow lever J, containing a rod K. One end 
of the rod K is bent upward, and projects through a 
slot in the side of the lever J. To this projecting 
end a link L is attached, which connects with a pin 
on the coupler head. When the cars come together 
the coupling heads are forced backward, and this 
motion is communicated by means of the link L and 
lever J to the plug valve J. The plug valve is so 
arranged that it is open when the cars come together, 
to permit free flow of compressed air through the 
brake pipes, and it is also opened when the cars sep- 
arate, so that in case of a train breaking in two, the 
air will escape from the pipes and set the brakes.” In 
order to prevent the brakes from operating when the 
train is being made up, a catch is provided, which 
will hold the plug in an intermediate position when 
the cars are uncoupled, thus closing the brake pipes 
and preventing the air from flowing out. This latch 
is shown at P pivoted to a bracket O; secured on the 
pipe section EZ. The latch P engages the lever J, pre- 
venting it from turning past the central position when 
the cars are uncoupled. The latch is controlled by a 
pair of hand levers R on each side of the car, and 
may be readily thrown into or out of operative posi- 
tion. Mr. Charles Albert Marshall, ‘box 1173, Tulsa, 
Ind. Ty., has just secured a patent on this improved 
brake-pipe coupling. 

il tiliatllti nan ncniinsetiomnin atin 

WATER ELEVATOR FOR WINDMILLS. 

In the accompanying engraving we illustrate a new 
form of pump or water elevator adapted to be used 
in connection with windmills in place of the ordinary 
reciprocating pump. The elevator is so designed that 
the motion is purely a rotary one, thus avoiding the 
jerking motion that is so destructive in the ordinary 
pump. The water elevator can with safety be run 
at the highest speed at which the windmill can oper- 
ate, enabling all possible advantage to be taken of 
strong winds. It will be observed that the elevator 
comprises a tubular body A, in which a double screw 
elevator B is fitted. The tubular body and the spiral 
elevator are made up of sections, which are bolted or 
riveted together. The body A and screw B are adapted 
to turn as one piece, and hence are fastened together 
by screws F. The iower end of the tube A is screwed 
into a bearing terminal C, which is formed with a pin 
that enters a socket piece EZ. To prevent swaying 
when the elevator is in motion, the socket piece is 
guyed to the sides of the well. The spiral elevator B 
projects into the bearing terminal C, and is formed 
with scoops D adapted to iift the water into the screw 
when the latter is rotated. At the upper end the tube 
4 is threaded into a U-shaped member H, which rests 
on a ball bearing J. The U-shaped member H is 
threaded into the end of a shaft M, which is flattened 
at its upper end and provided with a serrated surface 
adapted to engage a similar serrated surface on the 
shaft 0. The shafts M and 0, after being properly 
adjusted with respect to each other, are fastened 
together by means of a U bolt, The power of the 
windmill is conducted to the shaft O by means of 
gearing P, and serves to rotate the elevator, which 
raises water on the principle of Archimedes’s screw. 
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The water rises to the top of the screw, whence it 
pours through the U-shaped member H into the reser 
voir K, and thence through the outlet L to the desired 
point of application. A fly-wheel N serves to balance 

















WATER ELEVATOR FOR WINDMILLS 


the motion of the elevator. A patent on this water 

elevator has been granted to Mr. Albert Haas, of 

4 State Street, Flushing, N. Y. 

ee Oe 
IMPROVED DITCHING PLOW. 

A recent invention provides an improved ditching 
plow, especially adapted for digging tiling sewer 
ditches or draining ditches. The device is of very 
simple construction, and capable of effective service 
in any character of soil. It is especially adapted to 
be drawn by a traction engine or capstan. As shown 
in the engraving, it comprises a beam A, which ex- 
tends forward and with an upward inclination from 
the cleaner B. The latter is triangvlar in shape 
being provided with two diverging wings. The pur 
pose of the cleaner is to travel over the surface of the 
ground, and remove the excavated material from the 
edges of the ditch. The beam A is hinged to the 
cleaner, so as to provide for a certain amount of ver- 
tical motion. Below the beam and forming an angie 
therewith is a blade @, provided with a cutting edge 
at its lower end, which serves to enter the earth 
more or less deeply as the plow is drawn forward, 
and. carry the excavated material to the surface. At 
its forward end this blade is braced by means of 4 
support D, which is fastened to the beam A. At the 
forward end of the beam A is a clevis bar 2, which te 
secured at its upper end to draft bar F, extending to 
the rear of the beam A. In this c'evis bar are e@ 
series of apertures adapted to receive a link to which 
a pulley block is connected This block serves to 
receive the cable that is passed to the windlass or 
drum of the traction engine, for the purpose of draw 
ing the car forward. Owing to the lightness of this 
plow, it may readily be loaded upon a truck and 
transported from place to place. A patent on thic 
implement has recently been secured by Mr, Charles 
T. Howell, of Glen Flora, Wis. 

_ - ee ee ee 





Large bodies of iron ore are reported in the State 
of Colima, Mexico, and these are said to be not only 
very extensive but of very good quality. The ore oc 
curs in the form of magnetite and hematite 

















IMPROVED DITCHING PLOW, 
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poses where light and power ttle washing machine, P. D. Laibk 8 Peignon 870,901 
ALARM DEAD-LOCK.—M. Suninman, New ful engines . a “ x filling machine, A. L. F. Mitchell 8 machine, V. A. de Perini. 870,838 
York N ‘ } invention has reference to ~ - ~ are require Braiding machine, F. Thun s preseription Hotaling «& 
Lor : ny : ; 1 vo Scylinder. 34 to 40 H.| Brake block, Blair & Scanlan + 
mprovem irm lock r doors, the P. Adopted by War Depart Brake operating mechanism, G. ( Wart uper 
hieet belr F a tle with a SH. P. 10 Iba. ment. Send for catalogue B man . G. M. Kneuper 
oh . trie) @ HH. CURTISS MANUFACTURING CO, pees outer, Haseell & Cunningham = 2 / McDaniel 
t npl ent ! l xg an ek ( room Fanck boner arkins 
mmondsport, N. ¥ ; ; 2 
alar ireuit heuld ar ittemt t made to Has » < 7 Bucket and operating mechanism, grab, H t Schapler & Wasser F 870,998 
' , ae EE P. Andre ‘ire extinguishing sy stem, Allen & Feeley. 871,021 
ree ' he locking bolt from the outer side Would You “Make the R Deond sucket combined feed and water, J F eerm, automatic, C. Freeman. 
| 7 7 
f t lo u of a knif blade « im Alexander rearm sight, E W Evan é 
_ . Trip” Without Uncertainty? turglar alarm, H. R. Lassen ash light apparatus, W. M. Murphy 
R inatrument - Button, I. Kalliwoda “oor cleaning machine, F. A. Lewis 
_ " ” r - , Cal Investigate the Button, FE. Shantz oor surfacer, C Miles... .. ions 
WHENE ARCT ' mn a ’ Buttonhole strip, L. 8. Newcomb 7 ‘loor surfacing machine, S. Mathews 
rl object i nt t provide a eth Cabinet, compositor’s bracket, F. J. Walker 870,601/| Flue cutter, G. Sorenson.. 
, , Cabinet, disappearing table, W. H. Carroll. 8 Fluid pressure brake, W. V Turner 
nen ay As pager, Pefoosy. M i M t Cabinet, troner’s, I R Trage r Fluid pressure controlling means, F E 
vmoved m a ! ixie and which mn be arine 0 ors Camphene, manufacture of, F. Koch Kinsman 
' ur f tl } hiet 8 we r | Candlestick lubricator, BE. L. Faul Flushing device, Tschopik & Goreau.... 
t by tu ft wh which | We are ready to Candlestick, miner's, G. D. Neill Fork and rake, combination, R. T. Hazzard 
ul th ' t tl it t grips a “ , oo Cane mill roll tr Aitken & Mackie Furnace, B. H. Schwartz . . 8 
mo oat th sam tim izes with the SHOW YOU Car, mine, E. C F. L. Callahan 8 Furnaces fuel retarding member for G 
; one _ le facts | Car mover, J. 8S Mulle nix { L, Junge . 870,968 
wheel-Bul eo that the nut : macrewed by Send for valuable fact Car oe \ N. ¢ 7 870.72 Gage . Weil ra gre ; ‘ 
1 about Marine Motors ar roof, W jarrett it ie ol - g*e 
turning the wheel in ! directior and may Cars, three-point contact trolley timer for Game apparatus, J. H. Adams 870,606 
: , | THE HILDRETH MPG. CO. internal combustion motor, G. M. Hur Garbage receptacle, T. H. J: hnston. i 
} acrewed back wp tl ux! yy turning in} Shasden, Fence Mid. USA ley 871,064, Garment, E. E. Jenne 
th pe directior | "aay 4 Carpet stretener I. Freed 870,670, 870,671, Garment fastener, H. Digkinson 
. | ° ° ——~ | Carriage handle, adjustable and reversibl Garment fastener, M. Boylan 
= | K 0 l E g baby, J. J. Melntyre 870,739 Gas burner, E. M. Loftus 
| rt) Carriage top bow separ wane A. H. Veazie. 871,010) Gas controller, automatic, J. C. Landes 
Mouschold Utilities. er sene 1 n ines fui Gaeta cote OC Amsden. .870,756, 870.757 Gas engine, J. J. Hogan 
LOTHES-DRIER Ss EF. Wrison. Franklin " : Cash register i. 's Hallweod Gas generator, R. M. Bidelman 
‘ 1ES-DR n Marine, Stationary, Portable Seah sentsher, aaitiole Geawer, a tak Ges meee oi, A. 5 Raker 
Ky An important featur of the vention Is NO DANGER, Maximum Power, Light wood 71,004 Gas meter, prepayment, B. G. W aggner. 
the relattor f the hinges to the several bars est Weight. Sim: kseliable, Economical, | (aster, furniture, C. F. Mosman 870,791| Gate, D. A. Vandevort 
~ . . No Batter elf Ignition by Compres- | Casting machines, apparatus for hok ling ard Gate, G. A. Colvin RTO.815 
nad ? tive nea attes ' t provides a rf sion. fully guaranteed. Write for Cata pouring metal into molds for Gate post, D. E. Stetler A 870,696 
drying \ the part ‘ adjusted logue 8. A No charge for packing. Custer 870,869 Gear, transmission, A. F. Colgren 870.6 
. » <a Cattle treating apparatus, J. B. Eator 870,766 Gearing, G Wilson 4 R70, 60: 
use and \ { th ling of the parts IN’ ERNATIONAL OIL. ENGINE CO./ Cement structures, means fer supporting Gearing, variable sy] P. Cowles... 870,715 
of the frar att ipsed rhe 38 Murray St., New York, U.S.A. | reinforcing rods for, A, Witte R71 Glass gathering and ssing machine, T 
1 ffer ' Cloth , — = A RS eS - <— | Centrifugal machine, L. P. Willsea 870 ( Steimer 4 870,649 
I t il othing, | Chain I Weston 870 Glass gathering and shaping machine, W 
ler } ; r r large art ur abso . Chair See Reclining chair E. Bock 870,664 
, P | Chair and couch, combined, J. M. Hamilton 870,776, Gluing clamp, A. ¢ Jenson . 870, 761 
lute prot i from rust w g on any Chair and garment support, combined, Governor, explosive engine, L. C. Jackson 
part ft \ Fairbanks 870,874| Governor, gas engine Johnson & Lee { 
} Chair fan attachment, rocking, D. J. Stein. 870,911) Grappling fork, drop tine, J. Farrell - 870,768 
SASH.1 STENEI ( \ ‘ Cripple Chimney construction, W. ¢ Hays 870,780 Gun shells, device for contracting and re 
Creek, ¢ pr t 1 improve- | To establish myself Chimney cowl, M. Ludwig 870,976 loading, Anseli 870,608 
: , ; in your locality, I will Christmas tree support, J 871,050| Gun sight rssell & Blenkner R70.610 
mend ‘ fa at object help ambitious young Chuck mechanism, A. Tindel 871,005, Hatr drying yparatus, Melver & Widua 870.740 
‘ rod _ . ntrolled by men of good habits to Cigarettes with tin-foil or the Ike appa Handle, littgerber ° 870,910 
. ‘ start a jewelry busi- ratus for wrapping, A. Godfrey. 0,623 | Harrow ridi attachment, J. Mangan 870,570 
gravit t wl } nat ted such a way] lt wet en ey Circles, instrument for use in determining Harvester cleaning attachment, ( Amund 
‘ os ad b c ctions, all books, charts, ¢ rams and pic- 7 o 3 ite , 70, 958 
as t t ‘ t hy fastener m becoming re tures necessary to complete the full course are absolutely ? ed the functions f. A. 8. H. Hitchings 510,960 = - ww 
‘ | 1 t the rat f you are alert and worthy of a successful fuwre, write for Ciremss closing device, time controlled, Hat box, W. Dod 
agea eacept 0 A Soree appher _e Cours full particulars and Lesson 1Z today. They cost you nothing P almgren mn & Young 870,900 Hay blower, A. He alvorsor ~ 4 . 
ing lever CHAS. F MORE, Principal Clasp, R ter. 870,617| Hay fork, buck rake, G. R. Boulding 
Corr esponc e of Wate oh Making Cleaning system, vacuum, Ms itchette & Raa | Heater, M. W. Hall 
Rogers, Thurman & Co., Props. 67 Michigan Ave. , Chicago. | Pree reer rrrerrrerrrererrerrrry t 870,981 | Hoisting apparatus, O. K. Holst........ 
& Clock, F. R Aiford ans 871,019) Hose detacher. J. R. MeDanill 
Machines and Mechanical Devices, Clock, workman's, C Goughnour. 871,087| Hose band, F. W. Chaffee 
. cn Closet seat, F. H. Lindenberg....... ‘ Hose nozzle, W. A. Teall Me 
BUILDING-BLOCK MOLD C.J. T. Corpgrs, . eS . "ter REA 
Closet tank, F. H. Lindenberg Hose supporter, L. M. Churchill.... 
Waldwick. N I The object of the vention How to Construct Clothes line prop, F. M. White.. Hub, double lock, 8S. D. Latty 
» to produc P yhe 0 Clothes line stretcher, C Bs Bee ccces | Hydraulic pr-ss, W. Astfa'ck 
i produ 2s machi | in nstruction An Independent Interrupter Clothes pin, W. D. Watkins Ice cream scra, W. Ros ‘ 
and intended ¢t nold divided bullding blocks Clutch, P. Daniel an Impact and reaci moter, C. Comstock 870,867 
, ; ‘ i . ding In SCIENTIFIC AMERICAN SUPPLEMENT, 1615, | Clutch, friction, A. Oskamp Indicator for railway and other _ purposes, 
a mp re ’ . ) Molds OF MOMiIng) 4. Krederick Collins describes fully and clearly with | (intch, mechanical, J. D. Taylor E. M. Vaughan : f 870,599 
machines for orm iding blocks of con-| the help of good drawings how an independent multiple | oa) handling device, E Barrett 870, 609 | Insulating fixture, L. Stein ibe rger - 871,002 
ret c similar materia and the machine may interrupter may be constructed for a large induction Coating disks and similar articles appa Internal combustion engine, A. J. Fr ith. 870,720 
‘ t ut ' . . coil ratus for, Macdonald & Capps 870,569) Internal combustion engine, James & Ww 
be readily operated by 1 This artic “ should be read in connection with Coffee refresher and polisher, E. ¢ Prieto. 871,045 son 870,966 
ticle in SCIENTIFIC AMERICAN SUPPLE Collar, dog, G. Huff.. r 870,784/ Iron or steel for pre venting oxidation er 
“How te C onstruct a 100-Mile Column, reinforced steel, E, Swe 87 076 | rusting, treatment of, T. W. Coslett 870.937 
— inime to Vehik Wireless Telegraph Outfit. Combination instrument, C. Schneider 870,851) Jack, J EN JED ahah wamud dé wae seen 871,089 
Pertaining Fach Supplement costs 10 cents; % cents for the | Communion cup, O. V. L. Harbour 870,556) Joint in thin flat material making a, A 
DUMPING-WAGON I WRIGHT’ Jersey | two. Order from your newsdealer or from Composing pa —_——. see S71 020 : Fr ag rte ee S70 S47 
7 Conerete mixer, ansome : 70,797 | Journa ox, S&S. & &. . eynolds. TO. 587 
Ctty, N. J Che improvement pertains to a] MUNN & CO., 361 Broadway, New York | Concrete structure, reinforced, A. Rogers... 870,588 Key ring, H. Merrill 870,636 
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Key seat or the like, device for cutting, 





—  C, Ldm@atrom .....eccssscccccesssecces 870,971 

The Lambert 18 “Friction Flyer” [| uitting” macninen, needle ‘bed Yor" steaight 

frame and circular, H. A. Klemm..... * 871,095 

$800.00 a ee es ee, © ee 

Write for catalogue describing our full line Lamp ‘guard. incandescent, C. Aioiitor,.... StO.6sT 

THE BUCKEYE MFG. CO. Anderson, indiana [| Lamb’ incandescent gas. 0. piederheld saps 
SCRUM «cece ES meee ecssceceke Gee 






. 871,088 





Lantern, signal, W. 8. Hamm : 
Last for boots and shoes, eeerpend f 
D. Baker ..... 870,760 


—— ¢ rrave Glbridge™ MARK (pr cnn momma Latch guard, shutter, yy Ross aera tend 870, 848 
YOUNG ELECTRICAL ENGINEERS = — a ie hhine ty ‘oO Beekman. oaadbis 870, 536 Where Time iT Vital—the 


Lead, manufacturing arsenic compounds of 


The Midget Dynamo and Motor Gy Uy WEE vp ccvaccdreawestetess | 870,915 
Life saving suit, M. A. Tieck «++... 870,804 

hs Dong depaluspentietesecd M | Lifting jack, W. M. Cox .. 870,939 
® by the lending exbeote and osllages for Minstre, Lifting machine, C. Moller. 870,986 


Motors and for furnishing current for experi. Litter carrier, KE, B. Mann 

















ments. i ise perfect model of commercial Loading device, wagon, G. 


fa vooag Gomtcians Wis tei eqvens Locomotive, W. 8. Hovey ...............- 870,500 
Send tor printed matter im AMES. Sprays ow. fo dawe Locomotive, J. BE. Friermood .. 870,769 WA’ | 4 Hi 
PRICE AS SHOWN $7.50 WITHOUT HAND POWER $4.50 oe en , HK, wey as -+ 870,840 
With each machine we send « very instructive booklet, telling how to perform 35 very » a, - . 87 
tenportant olect Loom harness loosener, O. A. "Sawyer vavens 871,096 is 
REibvidge Cet +P s. anata Loom heddle frame, G. Brisson..... .. 871,027 Commander Peary ty Mainstay 
ne '- Looms, picker staff for weaving, A. Rogssig- 
OE ccvcecsecsesseoesseccees .. 870,0 ° M4 . . 
nol 870,904 On his dashes for the Pole, Arctic Explorer Peary is entirely dependent 








— Looms, shuttle. ‘positioning means ‘for filling 


PURE AIR AT LOW COST replenishing, J. Gabler .... 870.¢ upon his Howard Watches for observations and safe return to his ship. 


Low water alarm, W. Loudon ....... . 871,040 





if ib) Mal bag catching and delivering device, 870,872 Peary’s three movements are shown below in the special aluminum case 
« BOB csscssceses ee USta . . . . . 
Z0ne in OW ell a Or Mail box, W. E. & G. Weston........... 870,654 made for this purpose. These same watches go with him on his next trip. 
7 Mail pouch catching device, H. W. Graff... 870,879 » d | Ils H d 35 d 150 
Equal in service to the Best, at One-Half the | Mail pouch delivery device, H. W. Graff... 870,878 our dealer se owards at $ and up to $ . 
Cost. Approved by Leading Architects. Send for] Malt stirring apparatus, B. W. Tucker.... 870,598 
full details and Price List. Manifolding pad holder, P. A. MeCaskey.. 870.798 Write for a copy of our book ‘‘WATCH WISDOM."’ 





INTERNATIONAL MOULDING COMPANY | Nanure carrier, J. Cesena 








g aton os Sisk ant meagan ++ Match striking device, L. W 
Philadelphia® Builders’ _ > Mattress stretcher, wire, J He me to cosse Watches 


Measure, computing tape, E. F. Holinger.. 
—— instrument, electrical, 





M. 
. 870,632 
B 





You cannot fail to make money with Me axuring instrument, electrical, C. : 
the assistance of our complete Thwing = 1a. 
One Light System, in case $10. Melting, method of, BE. H. Schwartz ...... 871,071 
“THE LIGHT that NEVER Milking apparatus, M. E. Jacques..... 870,785 

fails.’’ U.S. Systems approved Mine cage and skip safety brake mechan- 
by the Board of Underwriters. Samm, J. GWPOMB cncccsccccecsceocctcces nee 
Simple, safe and durable. Write for | Miper’s drill, G. F. Weiss ....... geceece Sea 
catalogue illustrating our full line. Mining sulfur, H. Frasch ..... Seces -. 870,620 
. “ aa pe. _ Motor control system, vehicle, W. Cooper.. 870,816 
NATIONAL STAMPING AND ELECTRIC — Motor controller, L. L. Tatum ............ 870,596 

150-158 S. Jefferson St., Chicago, U.S. Motors or explosion engines, ignition plug 
ae for hydrocarbon, E. J. Pennington.... 870,902 








Multogram record, A. Hoffman ...... .... 870,961 
TRIUMPH REVERSE GEAR Musical instruments, pneumatic valve for 
self-playing, B. C. Peck . 870,745 











Musical instruments, stop mechanism "for 
Sure to reverse—sure to hold on the “go-ahead” self-playing, B. C. Peck _.. 810,744 Steam Operating. 
A strictly high grade gear, both in| Net making machine, H. T Richmond. ..... 870,644 


inciple and workmanshi Send for | Nut and setsecrew guard, lock controlled, K 
i ectint e-2*- BE. & J. Ablberg.. Pesci 2 


pang aoe ae read, and judge Oil burner, C. C. C leveland cevecececs 7% 
we a : Oil burner, crude, A. D. Marcotte........ 
OR im, 0 Se chnwcesccccavecs . 870.684 

TRIUMPH GEAR co. Order blank holder, P. w. “Lh yon. ... 870,789 

300 Congress St,, West, Detroit, Mich. | Ore crusher, crusher head for gy ratory, ,. 
Wee, GINS. hie stnsedssconccttshosesis 

Ores, de sulfurizing and reduc ing "gulfid, 


A Home-llade 100- Mile a eases A. akinie 870,690 
t 


THE JEWELL STILLS 


(Patented tn the U. 8. and Foreign Countries.) 
For Drinking Water and Technical Use 
PURE WATER H.0 


They operate automatically—delivering the distilled 






































water cold, 1, t f ar and gern 
Wireless Tele ra h Ss t Gren, takiaer CO. Eee 870,977 nanan old, aerated, palata sle, crystal clear germ 
yster dredge ‘ . . Cc 
g p bd “Sa ne so ~~ rating, ™. " 871,007 Homes, Apartments, Office Buildings, Hotels, Schools, 
Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 fora] package, shipping, C. G. Watson . 870,603 Clubs, Hospitals, etc., have installec them. Saves ex 
thorough, clear description, by A. Frederick Collins, of | packing’ and producing same, wire rope, B pense of buying bottled wate rs, Made any capacity, 
the construction of a 100-mile wireless telegraph outfit Brazelle 870,615 Vv shitect full details—See Sweet's Index 
Numerous, adequate diagrams accompany the text.| packing a : he TK .** B79’ 798 ur architect has full details—See Sweet's , 
Price 10 cents by mail. Order from your newsdealer or | },2°K!DE Case, 8 leet meta _ A ruse.... 870,42 November ist, 1907, or write us, 
from e . one oo BF gs lly oe? ane We also manufacture water softening and filtering 
i or...... 870,70 
MUNN & CO., 361 Broadway, New York Padlock, keyless, J. Kruee **** 970,800 apparatus for industrial and municipal use, 
— EEE | Pape: tee machine, G. Bie’ vorssess S70.019/1 JEWELL WATER IMPROVEMENT CO., 118 W. Jackson Boulevard, CHICAGO 















EVERYTHING FOR IRC UMRY Lelodbmam | paver cutting machine gage, G. Nelson 














Pasteurizing ae, L. 8 Epests oo eee s4 
PAPY WNVENTORY FLYER NO. 17] 23:%oai it, tei tne ime is of | ! 
eas anc 1e ce, process “to ‘ac tate "the ah . ” . . 
. she Zz 0 P Ve 7 55 » y oe’ J t 
rs (Just Issued, Write for it) un dee ee c7o.459 lime is o great alue to ae 
25 [ enci older, . 4 eee vivee . 870,716 ar > ‘ 
25,000.00 OVER STOCK | Pec holder, ¥. i. Welles 2.2.00, ore.it average man. 
Automobile Parts and Supplies Kuifed Perforating and other machines, keyboard : “a : 
NEUSTADT AUTOMOBILE & SUPPLY CO, mechanism for, J. 8. Bancroft ....... 871,081 With the Gillette Safety 
MORE MONEY FOR YOU 8932 Olive Street. St. Louis, Mo. P aa he i * mac — keyboard mechanism, pape R A 5 f f 
b sanecro ° eo sesesesy y . 
— 7 azor 5 to 5 minutes oO 





eB attachment, v. Be SGGP i.6a6600 870,612 


DRILLING Phonograph horn, foldable, Stocker & Welsh 870,698 
Photographic method and apparatus for the 
production of pictures, patterns, and the 
Machines like, BE. Bachmann sovccee OF 33 
x i i P. Makee rf ~~ F aee . 


Photographic vignetter, 


your time is all that is re- 
quired for a comfortable, 




















































Over 70 sizes and styles, for drilling either deep or x . 7) One . : 
shallow wells in any kina of soil or rock. Mounted Piano protecting pad, K. M. Keowen ++ 870,000 “les = ) “ 32 - 
on wheels or on sills. With engines or horse powers Saest gon ty M 2 ~ Ns He. Ta li ‘ anaes clean, econe mical, sant 
8 . jurable. Any mechanic ca: ee _ = pingda— , chav : 
ma yt 4 én — s -- A an Pile driver,  . mates pcegsts 2 a os tary shay e-— mornin g > 

a | zy, Ct e . A. Bern, reissue. . 7 ™ 
WILLIAMS BROS., Ithaca, N. Y. Dine Kontitie toa F . 
ipe bending tool, F. A. Wallace ...... : ) y a8 = 
Pipe casting mold, EB. A. Custer noon or night, as the 
id for mechanical draftsmen| Pipe coupling, F. Haus * : “4c av » 
Draw ®: always ¢ eds supply. Drawing is| Pipe sections together, device for _ palling, case may be . 
i promotion. We A. Claiborne -+ 87 ; , r 
I ambitious young | Pipe wrench, G Hee kling . 870,781 You will be 











san ca plete one course and suc- | Pipes, apparatus for ¢ asting metal, E. A. lucky to escape the fs 
ting ie} OCUMEP a esecscovcces a 870,870 
essfully fill a drafting-roon sition, ? . ' . m d 
Or e neering and business courses | Pipes. casting, WB. A. Custer .... wccces SUOMT barber in less than 
- isyeese ab a Aen Plane, bench, BE. W. Smith ...........0+- 871,001 ~ : 
. os Write, state what! Dianter, potato, Taverner & Greg ‘ a half hour, all told 
Planting machine, root, J. H. Shirie eas —and the old-fashioned 


> J Plating device, G. W. Clough ...... ° . : : 
Salary Intercontinental University Blow, ey Sebey Cones mee oe razor is worse still with its 














1411 L St., Washington, D. C. Plow, irrigating or ditching. M. Jackson.... watcha. 4 ee 
-| Plumb bob, O, C, MeQuaid . RL EEE cuts, scratche S pulling, scraping, 
Pocket knife and manicuring tool, combined, honing and stropping. 
H. M. Wihis ... . 5 870,604 én ‘ e ° 
Potato digger and shaker, M. Hebting..... 870,677 The time saved shaving with the 
Power transmitter, F. de Coligny......... 870,814 “GILLETTE” would soon pay for my razor, to 
50-Cent Shy “GILLETTE,” would soon pay for my rasor, 
Printing “As developing dark cabinet, T. say nothing of the convenience which it affords, 
A. Welsh ..... 2.0... ; . +». 870.751 Eh ae te “Aa Sis a 
Boo klet Printing bar, matrix making, and type set- Be independent, Shave yourself the best way 
ting machines, composing mechanism for, —the ““GILLETTE”’ way. 
E. V. Beals .. ° 


FREE 


1*} F you do not own a com- 
plete “Shakespes are,’ or 
if you own a set and the 
notes are not sufficiently full 
and clear, if there are no 
satisfactory glossaries, 10 
critical comments, and no 
adequate helps to the 
sae of the plays, send us 

uur address and we will 
ll ard to you a handsomely 
printed booklet by 


Printing drum, F. A. Whitmore The double-edged flexible blades are so inex- 
Printing film holder, S. W. Guest. . pensive that when they become dull, you throw 
Printing plate holder, C. F Rockstroh. 870/994 7 

I P 


Printing press folding apparatus, I them away as you would an old pen. 


Husby .... ” 871,088 . . . 
Printing press, plate, W. P. Allen........ 870,811 King lillie 
Printing press rotary folding me« hanism, i 
® > Husby .. ve ; ... 870,964 The Gillette Safety Razor Set consists 
Projection eoger atus, E. "Bausch of a triple silversplated holder, 12 
Erepenet, Z- . — : ods double:edged blades — 24 keen edges, 
eeeemiet dadine Geek ee pes packed ina velvet-lined leather case 
Pump T E. Moon .... fie 870,682 oe gore & 06.00 os on she Seats 
D S nowet chme! ener Rodgers 870.659 ing Jewelry, Drug, Cutlery ardware 
Pump power attachment, spray, J. Rodgers 870,659 aad Sporting Geode daatere. 












Pumps, compressors, and the like, valve for, 
H. Ackermann .... 870,995 Combination Sets from $6.50 to 
Famous Authors Pumping water under hydraulic power, $50.00. 


eans for, J. ) o ° os . 
eetes oe 2, sane Ask your dealer for the “GILLETTE” today and 





among whom are Hamilton Wright Mabie, Ed- Puzzle, E. C. Macartney .. +. . 
ward Everett hale, Henry Van Dyke, Lyman Pyrographic burner, A. M  Williams.. shave yourself with ease, comfort and economy, the 
Abbott, Nicholas Murray Butler and P’ rof. Stod- Railway curve sweeper and _ lubricator, rest of your life. 
dard. Some of the titles of the essays in this street, D. P. Small ..... “* . - 870,591 If substitutes are offered refuse them, and write at 
booklet are “How to Study Shakespeare,” “The ae eee system, electric, ‘Fraser 870.621 once for our Booklet and free trial offer. 

, c sf OTL seeee * * le 


Study of Poctry,” **The study of the Novel, 











~ Railway switch, Reese e Mir aduweh 870,992 
Ma orming a Study Circle, ‘Why Young Men Railway system, third any ry POE tric, C 

10uld Study Shs akespe are,” “Reading Clubs for RR oe os Tere 870.564 
ee, , ae E ee nee = an ory ' Railway system, underground, J. H. Farrar 870,618 
udy 0 nglish Literature, | n Out Railway tie, metallic, J. C. Thompson..... 871,049 

i Li Sindy of Shakeape are.” Se ae Railway tle, metallic, A. L, Moorhead. .... $11,005 207 Times Building, NEW YORK CITY 
sle 0 sent oO y azor, IL. MED ot0rca ide battades a0 . 871,087 
regarding the famous BOOKLOVERS Edition Razor blade holder, A. H. Fleming ..+ 870,877 
of Shakespe are in 40 small de Juxe volumes. Razor, safety, Henry & Althoff .... .++++ 870,826 
This edition is now being sold ata special price, Razor, safety, L. Heuser........ . 871,086 
We make this offer only to responsible men and Razor, safety, I. N. Brigham.... seeeeee 871,082 
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High Pressure Mine Service and for 
every pumping requirement. * * »#* 
Mechanical Rubber Goods of every description 
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CUT SPECI4LTIES for any mechanical 
and commercial device. # 8% 8 8 Wt 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
$i & 93 Chambers Street, New York 


ut lowest prices. Best Railroad 


1 Wag Stock Seales made 
is useful art s, inel ding Safes 
wit ines, Bicycles. T ls, ete. Save 
Free 


Ue CHICAGO SCALE Co., Chicago, Ul 


THERE ARE TWO REASONS 


Ss 3 in-), 6750 
; Fe . Daus Duplicater Co 
[i Pane Bullding. lit John Street, New 


u Bausch @ Lomb 


Microscopes 


We are the largest makers of 
Microscopes in the world 
Our Micros opes are reg ard 
ed as “Standard,” and are 
used to-day on both sides of 
the water Send for our 
interesting catalog 
“PRISM” IS A_ LITTLE 
MAGAZINE we publish month. 
ly about the world of wonder anc 
beauty revealed by the lens We 
send nt FREE 
Bausch & Lomb ¢ Yptical Co 
Rochester, N.Y 
New York Boston 
Washington ( hicago 


San 





ANTEED best of all 
Comple 


UAR 


$1 

-~12 Ever- Ready blades 

and blade stropper t 
cased Etre binsee 10 tor 0 
cents, » minx 
Star frames, 1 w Ever Ready 
blades ex 
and cents, On ‘gale Bvery- 
where. M orders pret o 
American Safety Razor Co. 
$20 Broadway, New York ‘ 


es hes 


BEECHER DIVIDED WINDSHIELD 


man 
and) =6will 
und 
“lel 


asily 


1a aur 


Limousine Carriage Mig. Co. 


3510 Michigan Ave., Chicago, Ill 











[ Convert into 


your Bayo 


“Bicycle 


ertul 


28 ut. P. Motores cle, 
stamp for erthe 


Sa aloy 
BOTORUCVOLE EOI IPRENT CO » Lake, ienteneet, N.Y. 


NRE Re RN 








_ 


In Silverode 
Case 








There are less working 
parts in the 


New York Standard 
*‘Stop-Watch’’ 


than in any of foreign 
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COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES 
SAMPLES anoINFORMATION on APPLICATION 


Established 
1820. 
. NI CKEL 
Electro-Plating 
Apparatus L. Material. 
Hanson av VanWinkle 
Co., 


Newark. N. J. 
3 & 398. Canal St. 











‘UNIVERSITY 
SHOE 


Trade- Mark 
Heaviest ony grain lenther—tan col- 
ored. Watertightconstruction. Com- 
fortable and nearly indestructible. 
Send for pane 


t. 
J. P, TWADDELL, 
1210-1212 Market St., Philadelphia 


For Perfect Joints, 
Observe these Points 


™* Soldering 











Paste 








Vérk 


nth we f they could make $3000.00 


clear profits each yea Ve are ready to prove that 
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